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ADVERTISEMENT. 


In  the  year  1799,  several  gentlemen  in  New  Haven  formed  a  So- 
ciety for  the  promotion  of  useful  knowledge,  under  the  name  of  the 
Connecticut  Academy  of  Arts  and  Sciences ;  and  in  October  of  the 
flame  year,  obtained  from  the  Lcgwlature  of  the  State,  an  Act  of 
Incorporation*  Under  this  charter,  a  copy  of  which  is  subjoined, 
the  Academy  was  fully  organized,  and  has  continued  in  active  ope- 
ration to  the  present  time. 

One  important  object  proposed  by  the  founders  of  the  Association, 
was  to  collect  materials  for  a  statistical  account  of  the  State  of  Con- 
necticut. This  object  was  partially  accomplished.  A  large  amount 
of  statistical  facts  were  collected  and  a  portion  of  them  were  pub- 
lished. 

The  main  design  of  the  Association  was,  however,  the  general  pro- 
motion of  the  arts  and  sciences ;  and  in  compliance  with  this  design, 
fieveral  papers  on  philosophical  subjects  were  from  time  to  time  pre- 
sented to  the  Academy,  and  some  of  them  were  selected  for  publi- 
cation. In  the  year  1810  was  issued  Part  I  of  an  octavo  volume, 
embracing  seventeen  short  memoirs  in  various  departments  of  science ; 
and  in  subsequent  years,  eight  other  memoirs  were  added,  making 
together  an  octavo  volume  of  412  pages.  Besides  this,  the  Academy 
ftlso  published  some  statistics  of  the  State  of  Connecticut. 

After  the  establishment  of  the  American  Journal  of  Science  in 
1819,  by  Professor  Benjamin  Silliman,  the  Academy  judged  it  inex- 
pedient to  continue  the  publication  of  memoirs  in  a  separate  form, 
and  henceforth  such  papers  as  were  read  at  its  meetings,  and  were 
considered  worthy  of  publication,  were  given  to  the  public  through 
the  medium  of  the  Journal  of  Science.    This  practice  has  continued 


to  the  present  time.  But  within  the  last  few  years  it  was  found  that 
the  Academy  had  at  its  command  a  considerable  amount  of  scientific 
materials,  which  were  thought  worthy  of  publication,  and  which  did 
not  seem  suited  to  the  pages  of  an  ordinary  scientific  journal  It  was 
therefore  proposed  that  the  Academy  should  resume  its  practice  of 
independent  publication,  and  through  the  liberal  subscriptions  of 
several  gentlemen  of  New  Haven,  the  means  of  doing  this  have  been 
provided.  The  Part  now  issued  forms  but  half  of  a  volume  which  it 
is  intended  before  long  to  complete ;  a  portion  of  the  materials  for 
the  remainder  of  the  volume  being  nearly  ready  for  the  printer. 


AN   ACT 

To  INCORPORATE  THE  CONNECTICUT  AcADEMT  OP  ArTS  AND  SCIENCES. 

Whereas  literary  Societies  have  been  found  to  promote,  difilise  and  preserve 
the  knowledge  of  those  Arts  and  Sciences  which  are  the  support  of  Agriculture, 
Manufactures  and  Commerce,  and  to  advance  the  dignity,  virtue  and  happiness  of 
a  people :  Therefore, 

Be  it  enacted  by  the  Governor  and  Council^  and  House  of  Repmentativei,  m 
General  Court  oMembled,  That  Timothy  Dwight,  James  Dana,  Zephaniah  Swift, 
John  Allen,  David  Daggett,  Jesse  Root,  John  C.  Smith,  Isaac  Beers,  Nathaniel 
Smith,  Elijah  Munson,  Josiah  Meigs,  Enoch  Perkins,  Jeremiah  Atwater,  4th,  John 
Barker,  Elias  Shipman,  Noah  Webster,  Jr.,  Simeon  Baldwin,  Elizur  Goodrich, 
Obadiah  Hotchkiss,  Jr.,  Timotliy  Pitkin,  Jr.,  Theodore  Dwight,  Abraham  Bishop, 
Ashur  Miller,  Stephen  Titus  Hosmer,  James  Hillhouse,  Jeremiah  Wads  worth, 
Pierpont  Edwards,  Isaac  Mills,  Eli  Whitney,  John  Davenport,  John  Bowden,  Bela 
Hubbard,  Jonathan  O.  Moseley,  Jonathan  Sturgiss,  Elizur  Wright,  Jeremiah 
Townsend,  Jr.,  Jared  Mansfield,  John  Marsh,  Nathan  Perkins,  Levi  Hart,  John 
Treadwell,  Oliver  Ellsworth,  Jonathan  Trumbull,  and  Eneas  Munson,  and  their 
associates,  be,  and  they  hereby  are  formed  into,  constituted  and  made  a  body 
politic  and  corporate,  by  the  name  of  "  The  ConnedictU  Academy  of  Arts  and 
ScienceSf^  and  by  that  name,  they  and  their  successors  shall  and  may  have  per- 
petual succession;  shall  be  capable  of  sueing  and  being  sued, pleading  and  being 
impleaded,  in  all  suits,  of  what  nature  soever ;  may  have  a  Common  Seal,  and 
may  alter  the  same  at  pleasure ;  and  may  also  purchase,  receive,  hold  and  convey 
any  estate,  real  or  personal ;  provided  that  the  annual  income  of  such  estate  shall 
not  exceed  one  thousand  dollars. 

2d.  ,^nd  be  it  further  enacted,  That  the  said  Academy  may,  firom  time  to  time, 
elect  a  President  and  a  Keeper  of  Records,  which  Keeper  of  Records  shall  be  sworn 
to  a  faitliful  discharge  of  his  trust ;  and  such  other  officers  as  they  may  find  nec- 
essary or  convenient ;  may  elect  additional  members,  provided  the  whole  number 
of  members  resident  in  this  State  shall  never  exceed  two  hundred,  nor  ever  be 
less  than  forty.  And  the  said  Academy  may  make  by-laws  respecting  tlie  num- 
ber, qualifications  and  duties  of  their  Officers ;  the  mode  of  election  and  admis- 
sion of  members ;  the  time,  place  and  manner  of  holding  their  meetings ;  and  the 
number  necessary  to  make  a  quorum,  and  all  other  by-laws  which  they  may  deem 
necessary  for  the  due  regulation  of  said  Society,  not  repugnant  to  the  laws  of  the 
State  or  of  the  United  States ;  and  may  annex  reasonable  pecuniary  fines  and 
penalties,  for  the  breach  of  such  by-laws,  not  exceeding  ten  dollars  for  one  offence. 

dd.  Jlnd  be  it  further  enacted,  That  the  first  meeting  of  said  Academy  be  held, 
at  the  State  House  in  New  Haven,  on  the  fourth  Tuesday  of  instant  October. 

4th.  ^nd  be  it  further  enacted,  That  this  Act,  or  any  part  thereof,  if  found  inad- 
equate or  inconvenient,  may  be  altered,  amended,  or  repealed. 

Passed  on  the  second  Thursday  of  October,  A,D.  1799. 
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Introductory  notice  to  Herrick's  Auroral  Register  by  Professors 
Elias  Loomis  and  H.  A,  Newton^  to  whom  tJie  editing  of  Mr, 
Herrick^s  observations  was  committed. 

Edward  C.  Herrick  was  bom  in  New  Haven,  Feb.  24th,  1811. 
His  advantages  for  early  education  were  good,  and  they  were  faith- 
fully improved ;  but  a  chronic  inflammation  of  the  eye-lids  prevented 
his  receiving  a  collegiate  education,  which  he  always  lamented  as  a 
disadvantage. 

At  the  age  of  about  sixteen  he  became  a  clerk  in  a  book-store,  and 
he  continued  in  the  book-business,  either  as  clerk  or  proprietor,  for 
about  a  dozen  years.  In  1843,  he  was  appointed  Librarian  of  Yale 
College,  and  in  1852  Treasurer  of  the  College,  which  office  he  retained 
until  his  death,  which  occurred  June  11,  1862. 

Although  Mr.  Herrick  was  by  profession  a  business  man,  he  had 
an  ardent  love  for  science,  and  devoted  nearly  all  the  time  which  he 
could  call  his  own,  to  the  study  of  various  subjects,  but  particularly 
Natural  History  and  Meteorology.  As  early  as  1832,  he  became 
deeply  interested  in  certain  questions  connected  with  Natural  His- 
tory, which  he  prosecuted  for  many  years  with  untiring  zeal. 

The  remarkable  display  of  meteors,  Nov.  13,  1833,  stimulated  his 
curiosity,  and  from  that  time  to  the  very  close  of  his  life,  he  was  one 
of  the  most  indefatigable  observers  of  meteors,  whether  in  America 
or  in  Europe. 

In  1826,  when  only  fifteen  years  of  age,  he  commenced  a  meteoro- 
logical journal,  making  observations  with  the  greatest  regularity  four 
times  a  day,  and  continued  it  without  interruption  for  five  years.  It 
was  subsequently  resumed,  and  continued  for  several  years  longer, 
though  with  various  interruptions.  In  this  journal,  as  early  as  1827, 
he  made  a  most  scrupulous  record  of  every  aurora  which  he  observed. 
The  remarkable  aurora  of  Nov.  17,  1835,  combined  with  those  of 
April  22,  1836,  and  Jan.  25,  1837,  excited  a  deep  interest  among  sci- 
entific men  in  New  Haven,  and  stimulated  Mr.  Herrick  to  undertake 
that  careful  record  of  auroras  which  is  herewith  published. 

In  the  spring  of  1837,  Dr.  William  Tully,  Professor  of  Materia 
Medica  in  Yale  College,  had  arranged  to  spend  a  few  weeks  at  Cas- 
tleton,  Vt.,  a  place  about  125  miles  north  of  New  Haven;  and  Mr. 
Herrick  made  an  agreement  with  him  to  observe  in  concert  for  auro- 
ras. It  was  decided  to  make  a  record  every  evening,  stating  whether 
the  sky  was  clear  or  overcast ;  and  whenever  an  aurora  was  seen,  to 
describe  its  peculiarities  with  miniiteness.  Dr.  TuUy's  record  ex- 
tended from  March  8th  to  June  5th,  and  again  from  Aug.  10th  to 
Oct.  27th.  The  result  of  these  comparisons  confirmed  Mr.  Herrick 
in  his  opinion  of  the  utility  of  such  a  record,  and  henceforth  his  au- 
roral register  was  continued  for  seventeen  years,  with  only  a  few  un- 
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avoidable  interruptions.  The  most  important  of  these  interruptions 
was  one  of  seven  months,  from  March  to  Sept.,  1851,  at  which  time 
Mr.  Herrick  was  attacked  by  a  fit  of  sickness  so  severe  that  it  was 
not  supposed  that  he  could  survive  it.  After  this  sickness  he  never 
fully  recovered  his  former  physical  vigor,  and  this  consideration  com- 
pelled him  to  abandon  his  systematic  register  in  1 854. 

During  these  seventeen  years,  it  was  Mr.  Herrick's  invariable  cus- 
tom to  go  out  into  the  open  air  at  several  different  times  each  evening, 
in  order  to  see  whether  any  traces  of  auroral  light  could  be  detected, 
and  the  result  of  his  observations  was  entered  in  his  register.  When- 
ever an  aurora  was  seen,  a  brief  description  of  its  principal  features 
was  given.  He  however  regarded  it  as  of  almost  equal  importance 
that  the  record  should  show  upon  what  nights  no  auroral  light  could 
be  seen ;  also  how  far  observation  was  interfered  with  by  moon-light, 
clouds,  haze,  etc.,  and  on  what  nights  observation  was  from  any 
cause  rendered  impossible. 

In  the  printed  register,  we  have  generally  allowed  but  one  line  to 
each  evening.  Whenever  the  record  required  a  larger  space,  the  re- 
mainder is  given  at  the  bottom  of  the  page,  and  this  addition  is  indi^ 
cated  by  an  asterisk  inserted  in  the  corresponding  line. 

Whenever  any  auroral  light  was  seen  or  suspected,  we  have  not 
felt  at  liberty  to  abridge  the  record,  since  Mr.  Herrick  was  scrupu- 
lously careful  in  his  choice  of  expressions ;  but  when  no  light  was 
suspected,  we  have  abridged  his  descriptions  of  the  state  of  the  sky, 
so  as  to  reduce  them  to  the  limits  of  a  single  printed  line. 

The  numbers  in  parentheses  at  the  ends  of  the  lines  are  intended 
to  indicate  the  auroras  actually  seen  at  New  Haven.  No  fixed  rules 
could  be  followed  as  regards  including  or  excluding  suspected  auro- 
ras. Those  cases  which  have  been  included  correspond,  however, 
with  but  few  exceptions,  to  Mr.  Herrick's  own  judgment  as  indicated 
in  a  numerical  summary  of  all  his  observations,  which  he  furnished 
to  one  of  the  committee  a  few  years  before  his  death. 

The  following  abbreviations  arc  used  for  words  of  frequent  occur- 
rence. Entries  made  in  the  Register  by  Mr.  Herrick  upon  the  author- 
ity of  Mr.  Francis  Bradley  are  marked  (F.  B.). 


A.B.. 

Aurora  BoreaUs. 

ac% 

account 

aft,  after. 

»  afterwards. 

alt, 

altitade. 

al'tl 

almost 

betw'n, 

between. 

c'd, 

could. 

cert, 

certain,  certainly. 

crded, 

clouded. 

cVda, 

clouds. 

crsB, 

cloudless. 

err, 

clear. 

cry, 

cloudy. 

det, 

determine. 

d'K, 

during^. 

dif., 

d;i, 

d*s, 

hOT,y 


difficult 

doubti\il. 

doubtless. 

evening. 

horizon. 


imp.,  impos.,  impossible, 
impr.,         improbable. 
intKrf.,        interferes, 
rt,  lijrht. 

rtnings,  lightninp^s. 
m*g,  mom.,  morning. 
m*y,  mostly. 

n*t,  night 

n'y,  nearly, 

obs.,  observation. 


obsc. 

obscured. 

ocM, 

occasional. 

oc*y. 

occasionally. 

pos.. 

possible,  possibly. 

p.,  prob., 

probable,  probably 

p'y, 

partly. 

srt, 

rainy. 

slight 

srtiy. 

slightly. 

susp., 
twlPt, 

suspected, 
twilight. 

unc.. 

uncertain. 

vis., 

visible. 

wh'y, 

whoUy. 
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Apr. 


887. 

r.  29 

30 
31 
1 
2 
3 
4 
5 
6 

8 
9 
10 
11 
12 
13 
14 
15 
16 

n 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Clear :  a  plain  A.B.  from  end  of  twil't :  not  very  conspicuous.     (1) 
Clear. 

Raining  moderately  at  10**.    Began  to  rain  at  7**  12". 
Clear.    No  A.B.  seen. 
Fair.     No  A.B. 
Clear.     No  A.B. 

Ov't  at  6**.     Clouds  breaking  up  at  10\    No  A.B.  seen. 
Ov't,  but  breaking  up  at  6^.    Clear  at  10*».     No  A.B. 
Clear.     AB.  from  end  of  twilight.  (2) 

Ov't :  began  to  rain  about  8^.     Obs.  impos. 
Ov't  at  10*».     Obs.  impos. 
Cloudy. 

Clear.    No  A.B.  seen. 
Clear.     No  AB. 
Clear.     No  AB. 

Nearly  ov't  at  10**.     Obs.  impos.,  or  nearly. 
Broken  clouds.     No  A.B.  seen,  but  obs.  impaired. 
Nearly  clear.     No  AB.  seen. 
Ov't.     Occasional  rain. 
Nearly  clear.     No  A.B.  seen. 
Broken  cumuli     No  A.B.  seen. 
Partly  ov't.     Clouds  broken. 
Ov't.     A  little  rain  during  the  evening. 

Nearly  clear.     Red  aurora,  not  very  splendid.  (3) 

Clear  at  10\     No  AB. 

Raining  moderately.     A  few  flakes  of  snow  about  7**. 
Hazy. 

Mostly  ov't  at  7**.     Thinly  ov't  at  10**.     Hazy. 
Ov't. 

Mostly  clear,  hazy. 
Clear.     Hazy. 
Clear.     Hazy  in  horizon. 
Began  to  rain  about  7**. 
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June 


H^rrick^s  Auroral  Register, 

Exceedingly  clear.    No  A.B.  to  10**. 

Cloudy  in  ST.     A.B.  could  not  well  have  been  seen  to  10**. 

Much  ov't.     No  A.B.  visible  to  10**,  and  prob.  none  in  reality. 

Clear  until  8** :  after  that  so  much  obsc.  that  A.B.  could  not  be  obs. 

Raining.     Impos.  to  observe  A.B.  to  10**. 

Mostly  ov't.    A.B.  seen.  (4) 

Clear,  and  no  A.B.  to  10^**. 

Clear.    No  A.B.  to  10|**. 

No  A.B.  could  have  been  seen  on  account  of  clouds. 

Clear.     No  AB.  to  lO^**. 

Nearly  clear.     Moonlight.     No  A.B.  to  11**. 

Ov't.     Clouds  prevented  obs.  on  A.B.  to  11**. 

Ov't.    Misty.     No  obs.  could  be  made  to  10**. 

Ov't.   No  obs.  c'd  be  made  after  8^**  to  10**.   None  visible  before  8^*. 

Ov't.     No  obs.  could  be  made  to  10**,  and  prob.  to  sunrise. 

Ov't.     No  obs.  could  be  made. 

Clear.    Moonlight.     No  A.B.  to  10**. 

Ov't.     No  obs.  could  be  made  to  10**. 

Kain.     No  obs.  could  be  made  to  10**. 

Clear.    Moonlight.     No.  A.B, 

Clear.    No  A.B.  to  10**.    Apparently  faint  zod.  light. 

Ov't :  rain.     No  obs.  could  be  made. 

Clear.    No  A.B.  to  10**.    Zod.  light  very  faint,  if  visible  at  alL 

Rain.     No  obs.  could  be  made. 

Rain.     No  obs.  could  be  made. 

Clear.    No  A.B.  to  10**.    Zod.  light  appears  to  have  departed. 

Clear.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  9^**. 

Clear.    No  A,B.  to  10**. 

Clouding  in  N.  at  7**.    Ov't  at  10**.    No  obs.  could  be  made. 

Clear.    Low  cl'ds  in  N.   No  A.B.  (or  poa  very  faint  glimmer)  to  1 0**. 

Hazy :  clouds  in  N.     No  A.B.  to  10**,  or  if  any,  scarcely  perceptible. 

Mostly  clear.     A  very  good  aurora.  (6) 

Mostly  ov't*  (6) 

Ov't  after  8**.     Clouds  prevented  obs.  on  A.B. 

Clear,  hazy.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Mostly  ov't.    No  A.B.  to  10**.    Moon  and  cl'ds  interfere  somewhat. 

Ov't.    Obs.  inipoR. 

Clear.     No  A.B.  to  10**. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Thinly  ov't.     No  A.B.  to  10**. 

Ov't.     Obs.  impos,  to  lOj**. 

Ov't.     Clouds  dispersing  at  10**. 

Ov't,  slight  rain.     Obs.  impos. 

Ov't.     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  all  night. 

Clear.     No  A.B.  to  10|**. 


No.  A.B.  visible. 


JuDC  3d. — Flashes  of  lightning  nearly  incessant  from  N.W.  to  N.E.  to  9h  SOm,  and  perhaps 
longer.  A.B.  could  not  therefore  be  obsenred.  [A^B.  seen  Sunday  between  Ih  and  2b  a.  m. 
(4th)  by  Mrs.  ProC  Goodrich.] 


Herrick^a  Auroral  Register. 
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Aug. 


Ov't.     Obs.  impos.  all  night. 

Cloudless,  but  hazy.     No  A.B.  to  10\ 

Dimly  clear  in  zenith,  very  dusky  in  horizon.     No  A.B.  to  10**. 

Mostly  ov't.    Clouds  almost  prevented  obs. :  none  to  10**  prob.*  (7) 

Smoky :  too  hazy  to  permit  obs.  to  10**,  and  prob.  all  night. 

Too  hazy  for  obs.  all  night :  a  few  stars  in  zenith  visible. 

Ov't.     Obs.  impos.  to  lOj**. 

Mostly  clear.    No  AB.  to  10**. 

Ov't.     Obs.  impos. 

Clear.     No  A.  6.  to  10^** ;  and  none  at  2  a.  m.  of  Ist  July. 

Clear.     Splendid  A.B. 

Clear.     A.B.  moderate. 

Mostly  clear  at  1 0**.   Showers  in  the  ev'g.   A.B.  very  moderate.   (lO] 

Thinly  ov't.     Obs.  uncertain.    Apparently  none  to  10**. 

Ov't.     Obs.  impos.  to  10^**.  [None  at  lOp. 

Mostly  ov't.    N .  sky  much  clouded  till  11**,  some  light  through  cl'ds. 

Mostly  ov't.     Obs.  uncertain  to  10**. 

Clear.     No  A.B.  to  11**.     Moonlight 

Clear.     No  A.B.  to  10^**. 

Clear.     No  AB.  to  10\ 

Ov't.     No  certain  obs.  could  be  made  up  to  11**.* 

Clear.     No  AB.  to  11\  [and  moonlight. 

Clear.     No  AB.  to  11** :  obs.  uncertain  on  account  of  clouds  in  N. 

Ov't.     Obs.  impos.  to  11**. 

Ov't.     Obs.  imjpos.  to  10**. 

Clear.     No  A  B.  to  10^ 

Clear.     No  A.B.  except  a  segment  of  a  single  arch.  (11) 

Clear.     No  AB.  to  10i\* 

Ov't.     Obs.  impos.  to  10**. 

Clear,  with  slight  haze.    No  AB.  to  10^**. 

Clear.     No  A  B.  toll**. 

Clear.     No  AB.  to  10**. 

Mostly  ov't  at  6**.     Mostly  clear  at  10**.     No  AB.  to  lOj^. 

Ov't  at  6^    Mostly  clear  at  10**.     No  AB.  to  10^ 

Mostly  ov't  at  6**.    Clear  at  10**.    No  AB.  to  10|**. 

Clear.     No  AB.  to  10^**. 

Mostly  clear.     No  AB.  to  lOj**. 

Ov't     Obs.  impos.  to  10**. 

A.B.  seen  from  9**  to  10**,  when  sky  became  ov't 

Ov't     Obs.  impos.  to  11**.* 


Clear.     No  AB.  (or  possibly  very  faint  light^  to  10^**. 

Clear.     No  AB.  to  10^**,  or  possibly  a  faint  light* 

Mostly  ov't     No  AB. 

Clear.     AB.  visible  from  a  little  before  9**.* 

Clear.     No  A.B.  to  10**,  or  possibly  a  faint  dawn. 

Clear.     No  AB.  to  10**. 

Clear.     No  AB.  to  10**.     Moon. 

Raining.     Obs.  impos.  to  10**. 


(12) 
(13) 
(14) 


June  24tlL— [Aurora  after  lOb  80« ;  a  diflfhse  light  only  seen ;  watched  but  a  few  minutes,  and 
iierefore  a  very  imperfect  observation  (Mra.  Mary  Foster's).    I  did  not  see  it.] 

July  11th.— Some  uncertain  indications  of  A.B.  through  the  clouds. 

July  18th.— [Mr.  Chas.  Rich  saw  at  8b  what  he  thinlu  a  faint  streamer.] 

July  30th.— According  to  Dr.  Uoolcer  there  was  A.B.  with  waves,  8  ▲.  m.  of  Slst. 

Aug.  Ist—TMr.  Wm.  Daggett  savs  he  saw  an  A.B.  last  night] 

Aug.  3d.— Principally  dimise  white  light ;  few  streamers.  Watched  till  lib.  Returned  after 
nidn^ht,  with  more  cusplay ;  loftier  streamers :  seen  by  Mr.  Wm.  Daggett. 
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Sept. 


HerricKi  Auroral  Hegiater. 

Ov't.     Rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  clear.     No  A.I5.  to  10**.    Moon. 

Ov't.     Obs.  impos.  to  10**.  [parently  none  to  11*". 

Clouds  breaking^.     Obs.  uncertain  on  acH  of  clouds  and  moon :  ap- 

Mostly  ov't.     Obs.  nearly  impos.  to  10^**.    Moon.    Prob.  no  A.B. 

Partly  clear.     Obs.  rather  uncertain  on  ac't  of  clouds  and  moon.* 

Mostly  ov't.     Obs.  nearly  impos. ;  apparently  none  to  11**. 

Ov't  n-om  8^**.     Obs.  impos.  on  account  of  clouds.     Moon. 

Mostly  ov't.     Obs.  nearly  impos. ;  apparently  none  to  10**.     Moon. 

Ov't.     Obs.  impos.  to  10^,  and  prob.  all  night.  [none  to  10^**. 

Clearing  off:  obs.  rather  unc.  on  ac't  of  cl'ds  and  moon :  apparently 

Mostly  ov't.     Obs.  uncertain;  probably  none  to  10^**. 

Mostly  ov't.     Obs.  nearly  impos. ;  none  discoverable. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  U\ 

Clear  at  6**.    Ov't  at  10**:  sooncl'r.    No  AB.tolO^**.    Prob.  a  frost. 

Mostly  clear.     No  A.B.  to  10**. 

Mostly  clear.     AB.  seen  from  8**  40°*.  (16) 

Ov't.     Rain.     Obs.  impos. 

Clear.     AB.  seen.     Rank,  No.  5.  (16^ 

Clear.     AB.  seen.    Rank,  No.  7.  (17) 

Mostly  ov't.    No  A.B.  seen.     Cloudy  after  8**.* 

Thickly  ov't.     Obs.  impos.  to  10**.* 

Mostly  clear.     No  A.B.  to  10**.     Probably  a  frost. 

Mostly  clear.     No  A.B.  seen  to  11**.     Probably  a  frost. 

Clear  except  faint  cirri  in  N.     No  A.B.  seen  to  10**. 

Clear.     No  A.B.  seen  to  10**. 

Clear.     No  A.B.  to  10**. 

Mostly  ov't.     Clear  at  9**.     No  A.B.  to  10**.     Moon. 

Mostly  ov't,  thinly.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  after  9^**.     No  A.B.  to  that  time. 

Clear.     No  AB.  to  10\ 

Mostly  clear  to  8^**.     No  A.B.  to  that  time,  and  prob.  none  to  11**. 

Ov't.     Obs.  impos.  to  ll^ 

Clear.     Very  slight  AB.  if  any.     I  saw  none  to  11**.* 

Clear.    No  AB.  to  10**. 

Mostly  ov't,  with  cirri     No  AB.  to  11\ 

Obs.  rather  uncertain  on  ac't  of  cl'ds  and  moon;  prob.  none  to  10**. 

Clear.     No  AB.  to  10**. 

Mostly  clear.    No  AB.  to  10**.    Moon. 

Clear.     No  AB.  to  10**.    Moon. 

Clear.     No  AB.  to  10^ 

Clear.     A.B.  not  very  conspicuous.  (18) 

AB.  (19J 

Partly  ov't.     Obs.  doubtful  on  account  of  clouds.*  (20 

Clear.     AB.  (21 


Auu:.  13th.— Apparently  none  to  10b  80m .  Mr.  Chas.  Rich  thinks  he  saw  auroral  light  through 
the  clouds  about  llh. 

Aug.  29th.— Went  to  Southampton.  Mr.  A.  B.  Halle  keeps  record  during  my  absence  (till 
Sept.  4th,  inclusive).    I  saw  a  faint  AB.  during  the  evening  at  Southampton,  L.  I. 

Aug.  90th.— I  thought  I  saw  an  A.B.  through  the  clouds  at  Southampton,  but  it  is  some- 
what uncertain. 

Sept.  12th.— Mr.  Haile  thinks  he  saw  a  single  streamer,  but  is  uncertain. 

Sept.  22d.— Apparently  a  faint  Ulumination,  but  no  streamers  seen.  Probably  was  a  slight 
aurora. 
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Nov. 


Clear.    A.B.  (22) 

Half  ov't  at  6^.     Mostly  clear  at  10*».    Obs.  unc.  on  ac't  of  clouds.* 
Cloudy  till  9*>,  clear  till  10*».     A  very  faint  A.B.  detected. 
Ov't.     Obs.  irapos.  to  10**,  and  probably  all  night. 
Ov't.'    Obs.  impos.  to  11**,  and  probably  all  night.* 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Rain.     Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.  No  AB.  to  9i^♦ 

Cl'y:  no  A.B.  to  10^     Obs.  somewhat  uncertain  on  ac't  of  cl'ds. 
Mostly  clear.     No  A.B.  to  10^**.     None  at  4**  20°*  next  a.  m. 
Clear.     No  A.B.  to  10**. 

Rain.     Obs.  impos.  to  10^**,  and  probably  all  night. 
Clear.     AB.  seen  from  6**  36"  to  10**  20°*  and  probably  later.*  (23) 
Obs.  unc.  from  cl'ds  and  moon ;  p.  none  to  10** :  cert,  none  over  3. 
Clear.     No  AB.  visible  to  10**.     Moon. 

No  AB.  seen  to  9**.     Obs.  slightly  uncertain  from  clouds  and  moon. 
Thinly  ov't.     Obs.  impos.  to  10**.* 

M'y  ov't.   Obs.  impos.  to  9**.    Mr.  C.  Rich  thinks  he  saw  a  faint  light. 
Obs.  almost  impos.  to  10**  on  account  of  clouds  and  moon.* 
Clear.     No  AJa,  to  10**,  but  uncertain  on  account  of  moon,     [moon, 
M'y  ov't :  no  A.B.  seen :  p.  none  to  11** :  som't  unc.  from  cl'ds  and 
Ov't.     Obs.  impos.  to  10^^. 

Clear.     No  i\.B.  to  10**.  [of  clouds  and  moon. 

Mostly  clear.     No  AB.  to  10**,  but  obs.  very  uncertain  on  account 
Clear.*  (24) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
No  AB.  to  9\ 

Clear.  AB.  seen  from  6^**  to  10**,  and  probably  later.* 
Clear.  AB.  seen  from  6**  10°*. 
Clear.  No  AB.  to  10|** ;  thick  fog  from  10**. 
Obs.  to  9^**  unc.  on  ac't  of  cl'ds ;  cert,  none  over  2  to  9^** :  after  that 
Entirely  ov't.  Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't.  Kain.  Obs.  impos.  to  10**,  and  probably  all  night. 
No  AB.  to  1 0**,  but  slightly  unc.  on  ac't  of  clouds :  none  over  3  cert. 
Thinly  ov't,  hazy :  no  AB.  to  10**,  obs.  unc.  from  cl'ds :  none  over  3. 
Mostly  clear :  no  A.B.  to  1 0**,  but  sky  most  of  evening  slightly  obsc* 
Ov't :  obs.  after  8**  impos.,  and  previous  to  that  nearly  so ;  none  seen. 
Clear. 

Clear.     AB.  seen ;  a  few  transient  streamers,  early  in  evening.  (27) 
Mostly  clear.     No  A.B.  to  10**,  or  possibly  a  very  faint  Ught. 
Clear.     No  AB.  to  9** ;  moon  slightly  interfered:  none  at  4**  a.  m. 
I  Obs.  unc.  from  cl'ds  and  moon ;  none  under  6  or  7  c'dbe  seen :  p.  none. 


[ov't. 


Sept.  25th.— I  think  there  U  a  faint  light,  before  lOli. 

Sept  28th. — Mr.  D.  E.  Sylces  tells  me  that  at  Boston,  Mass.,  two  auroral  arches  were  seen, 
about  8b ;  they  were  concentric,  and  about  20^  high.  Possibly  this  may  belong  to  the  preyions, 
or  the  succeeding  Thursday. 

Oct.  1st.— A  faint  light  in  the  N.  like  the  dawn  at  4h  jl  m.  (of  2d)  extending  up  1^  or  2^  •  no 
streamers.    Zod.  light  distinct,  extending  to  the  nebula  in  Cancer,  and  perhaps  8^  beyond  it. 

Oct.  0th. — Faint  streamers  at  6li  36m,  and  more  at  lOh  20m.  Between  these  dates  only  a 
general  diffusion  of  light  in  the  N. 

Oct.  10th. — At  4h  A.  M.  of  11th  there  seemed  to  be  a  very  faint  light  in  the  X.,  but  I  am  un- 
certain whether  there  it  is  unusual. 

Oct.  12th. — Needle  slightly  disturbed,  but  no  A.B.  seen. 

Oct.  IBth. — A  fnint  A.B.  low  in  N.  horizon  (much  of  the  time  obscured  by  clouds),  to  8b  90m, 
when  moon  interfered.    No  A.B.  visible  after  this  to  10b. 

Oct.  21st. — ^A  diffhse  fluctuating  light.  No  streamers.  Aurora  seen  Sunday  morning,  by  Dr. 
N.  B.  Ives,  between  3b  and  4b ;  numerous  bright  short  streamers. 

Oct.  29th.— At  10b  thought  there  was  a  faint  N.  light,  but  not  very  sure. 
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Dec. 


HerricKa  Auroral  Register. 

Half  clear :  clouds  and  moon  interfered.* 

Cl'r  early  in  ev'g ;  moon :  no  A.B.  seen :  after  7^**  ov't  and  obs.  imp. 
Clear.  No  AB.  to  1 0^ ;  moon  present ;  no  A.B.  from  4  a.  m.  of  8tL 
Clear.     No  A.B.  to  10»». 

Ov't  most  of  evening,  so  that  obs.  was  impos.  to  10**  and  d's  all  n't. 
M'y  cl'r:  no  A.B.  to  10** ;  sl'tly  unc  from  cVds,  moon;  no  A.B.  susp. 
Ov't  and  misty.     Rain  about  7^     Obs.  impos. 
Clear.     A.B.  (28) 

M'y  ov't :  obs.  n'y  impos.  from  cl'ds  and  moon :  none  over  7  or  8. 
Sky  entirely  ov't  till  7**  and  mostly  so  until  10**  40".*  (29) 

Clear.     No  A.B.  to  10^^**.     Moon  present. 

Clear.  No  A.B.  to  7^,  when  moon  rose,  and  none  seen  after  to  10*. 
Clear.*  ^30^ 

Mostly  clear.     A.B.  from  twilight  to  10**  at  least.*  (31) 

Mostly  ov't  at  6**.     (No  later  record.) 

M'y  cl'r :  no  A.B.  to  10**,  or  pos.  an  exceedingly  faint  reflection.* (82) 
Hazy.     No  AB.  to  10**. 
Ov't.     Obs.  impos.  to  10**. 
Clear.     No  A.B.  to  10^ 

Ov't.     Snowing.     Obs.  impos.  to  10**,  and  probably  all  night. 
Mostly  ov't  at  6** :  Clear  at  10**.     No  A.B.  to  10^ 
Clear.     No  A.B.  to  9**. 
Clear.     No  A.B.  to  10\ 
Clear.    No  A.B.  to  10\ 
Mostly  clear.     No  A.B.  to  10**. 
Clear.     Slightly  hazv.     No  A.B.  to  10\* 
Clear.     Low  fog.     Brilliant  A.B.* 
Ov't.     Mistv.     Obs.  impos.  to  10**. 
Ov't  most  or  ev'g  to  10**  and  prob.  all  n't:  obs.  n'y  impos. :  none  seen. 
Mostly  clear  at  10**.     No  AB.  at  10**.     Most  of  the  evening  cloudy. 
Ov't.     A.B.  seen.  (36) 

Clear.    No  A.B.  to  10**. 

Mostly  ov't.    No  AB.  to  9**,  after  which  clouds  interfere.* 
Clear.    No  AB.  to  10\ 

Ov't.  Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.  Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.    No  AB.  to  9**.    Full  moon. 

Clear.     No  AB.  to  9**.  [fore  uncertain. 

Half  clear  at  6**.   No  A.B.  seen  to  10** ;  cloudy  and  moonlight,  there- 
Clear.     No  AB.  to  10**. 
Clear.     No  AB.  to  10**.    Moon. 
Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 


n 


Nov.  5th.— A  great  coronal  aurora  about  lib.  I  did  not  see  it.  Seen  early  in  the  eyenlng 
»t  Norfolk.  Conn.,  by  Mr.  R.  Gaylord,  but  overlooked  here. 

Nov.  14th. — It  was  then  clearing  rapidly.  Magnificent  rose-red  auroral  light  covering  the  en- 
tire hemisphere :  brightest  about  6h  m.  t.    Needle  exceedingly  disturbed,  ^e  Dec.  29to,  IStiL] 

Nov.  17th.— Slight  A.B.  to  8h  or  until  moon  rose;  after  which  it  could  be  seen. 

Nov.  18th. — I  saw  no  streamers ;  but  early  much  diffuse  reddish  light ;  after,  a  distinct  archj 
with  vertex  about  5°  high  and  dark  segment  beneath,  all  fluctuating  and  ever  changing ;  load 
roar  of  waves  (probably  those  of  the  Atlantic)  distinctly  audible. 

Nov.  20th.— Mr.  J.  H.  Dulles  and  Mr.  J.  D.  Whitney  report  a  single  streamer  seen  by  them 
about  11  h  50in. 

Nov.  !)Oth.— An  aurora  is  reported  to  me  which  must  have  been  considerable,  but  much 
obscured  by  clouds.    I  was  in  the  house  most  of  the  evening. 

Dec.  5th. — A  few  red  streamers  in  N.E.  about  51i  45m  reaching  to  zenith,  not  much  seen  after ; 
evening,  especially  latter  part,  very  unfavorable.    I  did  not  see  it  at  oil 

Dec.  7th.— Yot  a  faint  one  suspected,  but  uncertain  on  account  of  moon. 
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Ov't  and  raining  all  night.     Obs.  impos.  [tain  on  ac't  of  cl'ds. 

Clear  at  1 0^.     No  A.B.  to  10**.     Some  auroral  light  susp.,  but  uncer- 

Ov't  at  6^ :  clear  at  10**.     No  AB.  to  10\ 

Clear.    No  A.B.  to  10**. 

No  AB.  all  night,  yet  slightly  uncertain  on  account  of  cloudiness. 

Clear.     No  A.B.  visible. 

Ov't.     Obs.  inipos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10**,  nor  from  4**  to  6**  a.  m.  of  25th. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't.     No  A.B.  to  10**,  or  possibly  a  very  faint  light. 

Mostly  ov't.     No  A.B.  seen,  but  obs.  nearly  impos.  to  10**. 

Clear.     A.B.  scarcely  detected  before  8^**.  (36) 

Partly  clear.    Obs.  uncertain ;  after  10**  m'y  cl'r  and  no  A.B.  visible. 

Clear.     A.B.  faint;  I  saw  no  streamers.  (37) 

Mostly  clear.     No  A.B.  to  10**. 

Clear.     No  AB.  to  10\ 

Ov't.     Obs.  impos.  to  10**. 

Mostly  clear.     No  AB.  visible,  but  obs.  rather  imperfect. 

Obs.  impos.  most  of  ev'g  and  n't  on  ac't  of  cl'ds :  no  A.B.  seen  or  susp. 

Clear.     AB.  seen;  not  till  9**  to  10**.*  (38) 

Clear.     No  AB.  to  10\ 

Very  wet  focj  during  ev'g.   No  A.B.  seen ;  obs.  nearly  impos.  to  10**. 

Clear.     NoXB.  tolO\ 

Ov't.     Raining.     Obs.  impos.  to  10**. 

Clear.     No  AB.  to  10**. 

Clear.     No  AB.  to  10\ 

Clear.     No  AB.  to  10\ 

Clear.     No  AB.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.*  (39> 

Mostly  clear  at  6** :  mostly  ov't  at  10**.*  (40) 

Vyiear. 

Fog.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  AB.  to  10\* 

Clear.     No  AB.  to  10\ 

Obs.  nearly  impos.  on  account  of  cloudiness.     None  suspected. 

Many  cirrous  clouds:  fair.     No  AB.  to  10**,  and  prob.  all  night., 

Ov't.     Obs.  doubtftil  on  account  of  clouds.     None  suspected.* 

Mostly  clear.     AB.  seen.*  (41) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    No  AB.  to  10**. 

Driving  storm.     Obs.  impos.  all  night. 

Ov't  at  6**.     Clear,  in  whole  or  in  part,  later.*  (42) 


Jan.  5th. — Many  red  patches  and  some  white  streamers ;  greatest  altitude  about  50^.  Bright 
moon. 

Jan.  15th. — ^A  yeir  fidnt  light  in  the  N.  between  9h  and  lOh,  but  moon  soon  rose  and  obscured  it, 

Jan.  10th. — No  A.B.  during  eveuing  up  to  9h  30ni,  when  it  became  cloudy.  Between  10b 
and  llhf  through  the  broken  clouds,  i  saw  unusual  light.  I  presume  there  was  an  aurora.  [A 
decided  aurora  at  4  ▲.  m.    I  did  not  see  it.] 

Jan.  17th. — No  A.B.  to  lOh,  yet  a  very  faint  light  appeared  to  lie  low  in  the  N.  about  llK 
Uncertain. 

Jan.  19th. — ^At  one  time  I  suspected  there  was  a  very  faint  light,  but  I  am  uncertain. 

Jan.  28d. — ^I  have  since  heard  that  a  lady  saw,  about  10b,  through  breaks  in  the  clouds,  as 
auroral  corona.    Needle  not  inspected. 

Jan.  d4th.— Bright  low  arch ;  red  stains  in  N.W. ;  streamers,  none  higher  than  ¥fi»  Rank 
about  No.  5. 

Jan.  28th.~A.B.  seen,  chiefly  between  9h  and  lOh;  streamers  about  40^  high.  Bank  about 
No.  6.    None  visible  at  4  ▲.  m.  of  29th.    Seen  at  Buffalo,  N.  T. 
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Clear.     No  A^B.  seen  to  10^. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10\ 

M'y  ov't.    Obs.  uncertain  on  ac't  of  cl'ds  and  moon :  none  detected* 

Clear.     No  AB.  to  10»>. 

Ov't,  snowing  at  6** :  scattered  clouds  at  10**.    No  A.B.  to  10*".*  (48) 

Mostly  clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  10»». 

Clear.     No  AB.  to  lO**. 

Ov't.     Obs.  impos.  to  10^^. 

Clear  at  6** :  mostly  ov't  at  10*».     Obs.  nearly  irapos.  to  11*".* 

Mostly  ov't     Obs.  impos.  to  11**. 

Half  clear.     No  A.B.  to  10^  [Mr.  A.  B.  Haile.) 

Ov't.     Obs.  impos.  to  10**:   (cl'r  after  11**;  no  A.B.  according  to 

Ov't.     No  AB.  early  in  evening;  afterwards  obs.  impos.  to  Itf*. 

Raining.     Obs.  impos.  to  10**. 

Clear.    No  A.B. 

Ov't.     Obs.  impos.  to  10\ 

Ov't.   Obs.  impos.  to  1 0**,  except  a  few  minutes  at  9** ;  no  AB  then.* 

Clear.     No  A.B. 

AB.  noticed  first  about  10** ;  seen  also  at  12**  and  after.*  (44) 

Clear.     No  AB.  to  10\ 

Clear.     No  AB.  to  10**. 

Clear.    Splendid  AB.       ^  ^  Uh\ 

Clear.     A  slight  illumination  in  the  N.,  seen  by  Mr.  C.  Rich.     (46) 

M'y  ov't :  obs.  n'y  impos.  on  ac't  of  cl'ds  and  haze :  none  seen  to  10**. 

Clear.    No  AB.  to  \0\ 

Clear.    No  AB.  to  10\ 

Clear.     A  very  faint  light  in  N.  to  10**,  prob.  a  distant  A.B.      (47) 

No  AB.  at  10",  and  obs.  before  nearly  impos. :  no  AB.  at  4**  (28tb). 

Clear.     No  A.B.  to  10**.     Moon  in  the  way.* 

No  AB.  to  10\ 

No  AB.  to  10\ 

No  AB.  to  10**. 

No  AB.  to  10\ 
Ov't;  foegy.     Obs.  impos.  to  11**. 

Ov't.     Obs.  nearly  impos.  all  the  evening  to  10**.    None  suspected. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't  and  snowing.     Obs.  impos.  to  10**. 
Ov't.     Obs.  nearly  impos.  during  the  evening. 

No  AB.  to  10\ 

No  AB.  to  9**. 

No  AB.  to  10**. 

No  AB.  to  Hi**. 


Clear. 
Clear. 
Clear. 
Clear. 


Clear. 
Clear. 
Clear. 
Clear. 


Mostly  clear,  hazy.     No  AB.  to  9^**. 

Clear  at  6\     Clear  in  E.  at  10** ;  cloudy  in  W.     Slight  AB.*    (48) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Snowing.     Obs.  impos. 


Feb.  3d. — A.B.  seen  between  5  and  0  ▲.  m.  (4th) ;  red  colore :  (Mr.  A.  R.  Street.) 
Feb.  8th. — Some  unusual  li^ht  suspected,  but  it  is  very  uncertain. 
Feb.  10th. — Mr.  J.  Huntiuf^ton  thinks  ho  saw  A.B.  at  llh. 
Feb.  18th. — ^A  small  display,  but  few  streamen. 
Feb.  28th.— Query.    A  red  aurora  at  4h  to  5h  a.  ic.  of  March  Ist  ? 

March  15th.— Not  discoyerable  until  about  9h.    Up  to  lOh,  there  was  but  little  action.    Koi 
over  No.  2.    Watched  only  until  lOb. 
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Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  clear  at  6\    Mostly  ov't  at  lO**.*  (49) 

Mostly  clear,  slightly  hazy.     No  A.B.  to  10^.     Obs.  uncertain. 

Hazy :  no  A.B.  all  night ;  hazy  from  3** :  mod.  A.B.  c'd  not  be  seen. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Misty.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Mostly  ov't  at  6\     Clear  at  10\     No  A.B.  to  10\ 

Fair.     No  A.B.  to  9\ 

Clear.     No  A.B.  to  10". 

Snowing  slightly.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**. 

Ov't. :  obs.  impos.  most  of  ev'g ;  cl'r  a  short  time  at  8** ;  no  AB.  seen. 

Clear.     No  A.  13.  to  10**.     Moon  interferes. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  9\ 

Clear.     No  A.B. 

Ov't,  with  thick  haze.     Obs.  nearly  impos.  to  10**. 

No  A.B.  seen  to  9^**,  but  obs.  very  unc.  on  ac't  of  clouds  and  moon. 

Mostly  clear.     No  A.B.  to  10**. 

Dense  haze.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear  at  6\     No  A.B.  to  10**. 

Rain  storm  during  evening.     Obs.  impos. 

No  A.B.  to  10**. 

Clear.     No  A.B.  to  9^**. 

Clearing  at  0**.    Mostly  clear  at  10**.     No  A.B.  to  10**. 

Clear.     A.B.,  slight.     No  streamers  detected.  (50) 

Raining.     Obs.  impos. 

Clear.     No  A.B.  during  the  evening  to  9^**. 

Obs.  uncertain  on  account  of  clouds.    Possibly  a  very  faint  light. 

Clear.     No  A.B. 

Thickly  ov't.     Obs.  imjws.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  12**.* 

Mostly  ov't  at  6**.     Clear  at  10**.     No  AB.  to  iaj\ 

Thinly  ov't.     No  A.B.  seen.     Cloudy  about  horizon. 

Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  at  6**.     Clear  at  10**.     No  AB.  to  10\ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't :  rainy.     Obs.  impos. 

Clear.     No  A.B.  visible  to  10**.     Moon  however  interferes. 

Ov't.     Rain  during  evening.     Obs.  impos.  to  10**. 

Clear.     A.B.,  splendid.*  (51^ 

Clear.     A. B.,  moderate:  streamers  and  red  spots.  (52) 

Partly  ov't.     No  A.B.  seen,  but  obs.  unc.  on  ac't  of  moon  and  haze. 

Ov't :  obs.  impos.  to  10**,  and  doubtless  all  night :  rain  during  night. 

Mostly  clear.     No  A.B.  to  12**.     Moon  interferes. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Raining.     Obs.  inij)os.  to  10**,  and  doubtless  all  night, 

Obs.  nearly  impos.  on  account  of  clouds  and  moon. 


Harch  lOtb. — Slight  A.B.  between  Oh  and  lOh  and  perhaps  earUer.  Clouds  interfered  much 
ith  observation. 

April  19th.— After  that  mostly  clear,  and  apparently  a  faint  light,  but  uncertain. 

April  29th. — Whole  N.  dcml-hemisphere  covered  with  streamers  and  spots,  of  red  and  white ; 
creamers  converged,  but  the  corona  was  not  distinctly  formed.    Rank  about  No.  9. 
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June 


Obs.  impoB.  to  10**,  and  d's  all  night. 


Ov'tatlO**:  obs.  then  impos. ;  did  not  observe  early ;  thenpos. 

Ov't.     Raining.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  lO'*.  [moon  and  clouds. 

Rain  at  6*» ;  half  clear  at  10*» :  no  A.B.  to  10**.    Obs.  unc.  on  ac*t  of 

Mostly  clear.     No  A.B.  to  10**.     Moon. 

Ov't.     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10**. 

Mostly  clear.     A.B.,  moderate.*  (53) 

Clear :  hazy  about  horizon.     No  A.B. 

Ov't.     Obs.  impos.  to  12**. 

Ov't.     Rain  during  night. 

Clear.     No  A.B.  to  11\ 

Clear.     No  A.B.  to  10\ 

Half  clear:  noA.B.  to9**:  sky  som't  hazy  and  cl'y ;  obs.  a  little  unc. 

Ov't.     Obs.  impos.  to  10**. 

Halfclearate**;  rainingat  10** :  obs.  impos.  toll**,  and  p.  all  night.^ 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  ni^ht. 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Obs,  uncertam  on  account  of  clouds ;  pos.  a  faint  light  about  9**. 

Ov't.     Obs.  impos.  to  10**. 

Ov't;  rain  between  9**  and  10**.     Obs.  impos.  to  10**. 

No  A.B.  to  10**.    Moon. 

Mostly  clear.     No  A.B.  to  10**.     Moon. 

No  A.B.  to  10**.     Moon. 

Clear  at  6**.     Obs.  nearly  impos.  to  10**  on  ac't  of  clouds  and  moon. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

No  AB.  to  10**.     Moon. 

Clear.     No  A.B.  to  10**.    Moon. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Partly  ov't.     Obs.  nearly  impos.  on  account  of  clouds  and  moon. 

Ov't,  drizzling.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10**.     Moon. 

Mostly  clear.     No  A.B.  to  10**.     Moon. 

Mostly  clear.     No  A.B.  to  10**.    Mooil 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B. 

Half  clear :  obs.  unc.  on  ac't  of  clouds ;  apparently  a  faint  light. 

Obs.  uncertain  early  in  the  evening:  none  at  10**. 

Clear.     No  A.B.  to  10**. 

Clear.     No  AB.  to  10**. 

Clear.     No  A.B.  to  10**. 

Nearly  ov't.     Obs.  nearly  impos. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  9^**. 

Clear.     No  A.B.  to  10**. 

Partly  clear.     Obs.  unc.  on  ac't  of  clouds.     Prob.  none  to  10**. 

Clear.     No  A.B.  to  10|**. 

Ov't.     Obs.  impos.  to  12\ 

Ov't.     Obs.  impos.  to  10**. 

Clear.     A.B.,  distinct :  a  low  arch  with  occasional  streamers.*   ^54) 

Clear.     A.B.,  streamers,  some  colored,  and  40°  to  50°  high.      (56) 


May  14th.— Chieflv  a  dlflfuse  Ulumination  about  N.  horizon,  with  occasional  streamers. 
May  23d.— Possibly  auroral  light  seen  through  clouds. 
Jane  a5th.^Watched  for  a  few  minutes  only,  about  lOh  90m. 
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Aug. 


Ov't.     Obs.  imDos.  to  11**  on  account  of  clouds. 

Mostly  clear.    No  AB.  to  11**.    Moon. 

Clear.    No  A.B.  to  11**.    Moon. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't     Obs.  impos.  to  10**.    Thunder  storm  at  3^  a.  m.  (2d). 

Obs.  n'y  impos.  to  10**  on  ac't  of  cl'ds  in  N. ;  frequent  lightning  in  N. 

Partly  ov't.     Obs.  unc.  to  10**  on  ac't  of  cl'ds  and  moon :  prob.  none. 

M'y  clear.     No  A.B.  to  1 1**,  but  moon  and  some  cl'ds  interf.  a  little. 

M'y  ov't ;  frequent  lightning  in  N. :  obs.  impos.,  or  nearly  so  to  10**. 

Clear.     No  A.B.  to  10**.    Moon. 

Clear.    No  A.B.  to  11**.    Moon. 

Clean    No  A.B.  to  10**.    Moon. 

Mostly  clear.    No  AB.  to  11**.    Moon.* 

Mostly  clear.     No  A.B.  to  10**.    Moon.  [susp.  to  10**. 

Frequent  I'tnings  in  N.  in  the  ev'g :  obs.  unc.  on  ac't  of  cl'ds :  none 

Ov't.     Obs.  impos.  to  10\ 

Cl'r:  noA.B.tolO**.  [A.B.at  11\  according  to  Mr.  A.  B.H.]      (66) 

Clear.     No  A.B.  to  10^ 

Clear :  A.B.,  moderate,  diffuse  light  and  occasional  streamers.*  (67) 

Mostly  clear.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**. 

Ov't,  rain.     Obs.  impos.  to  10. 

Clear.     Possibly  some  auroral  light ;  very  little,  however,  if  any. 

Obs.  impos.  on  account  of  clouds  and  storms. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**. 

Clear.     NoA.B.  toll\ 

No  obs.  except  at  10**,  when  it  was  partly  cloudy  and  no  A.B.  susp. 

Clear,     No  A.B.  to  10**. 

Ov't,  rain.     Obs.  impos. 

Clear:  no  A.R  to  10**.* 

Mostly  ov't  in  N.     Obs.  nearly  impos.  to  10**.    None  8U8pecte< 

Clear.     No  A.B.  to  \0^\    Moon.*  (69) 

Clear.     No  A.B.  to  12\ 

Cloudy.     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10**.    Moon. 

Clear.     No  A.B.  to  10^    Moon. 

Clear.    No  A.B.  to  10**.    Moon. 

No  obs.    If  conspicuous  A.B.  was  visible  I  should  have  heard  of  it. 


(58) 
jd. 


4( 


(( 


U 


Mostly  clear.    No  A.B.  to  11**.    Moon. 
Mostly  clear.     No  A.B.  to  11**.    Moon. 
Clear.    No  A.B.  to  10^    Moon. 
Ov't     Obs.  impos.  to  2**  a.  m.  of  the  10th. 

Ov't  and  raining.     Obs.  impos.  to  12**. 

Clear.     No  A.B.  to  10^ 

Mostly  clear.     Obs.  uncertain. 

Clear,     No  A.B.  to  10**.  [somewhat  uncertain. 

Obs.  impos.  to  9** ;  partially  clear  about  10**,  and  no  A.B.  seen :  obs. 


Julj  9th.— Dr.  W.  Tully  suspected  an  aurora  before  the  moon  rose,  but  there  is  much  uncer- 
tainty about  it. 

July  15th. — None  above  30^  altitude  while  I  watched. 

July  27th. — [A.B.  seen  about  lib  by  Mr.  A.  B.  Haile ;  streamers.] 

July  29th.— A  faint  auroral  light  suspected,  but  uncertain.  [A-B..  streamers  seen  about  llli 
by  Mr.  A.  B.  Haile.] 
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Uerrick^s  Auroral  Register. 


Clear.     No  A.B.  to  11\ 

Clear.     No  A.B.  to  10*». 

Clear.     No  A.B.  to  10\ 

Ov't  at  10**;  previously  chiefly  clear,  and  no  AB. 

Ov't.     Obs.  impos.  to  10**.     Lightning  during  the  evening. 

Partly  clear.* 

Clear.     A  little  A.B.  about  midnight :  none  seen  previously. 

Mostly  ov't.     Obs.  nearly  impos. 

Raining.     Obs.  impos. 

Clear.     No  A.B.  to  10*».    Moon  sets  at  9^  55™. 

Ov't.     Obs.  impos.  to  10*". 

Clear.     A.B.  to  10\* 

Mostly  ov't.     Obs.  impos.  to  10**. 

Clear.     No  A.B.  to  10^.     Moon. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    No  A.B. 

Clear.     No  A.B. 

Clear.     No  A.B.  to  10**.    Moon. 

Clear.     No  AB.    Moon. 

Clear.     Faint  red  stains  of  A.B.  about  8**.* 

Clear.     No  A,B.  to  10**.     Moon. 

Clear.     Some  auroral  streamers,  very  faint. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10^ 

Clear.     Faint  auroral  light  to  9|** ;  about  11**  streamers. 

Mostly  ov't.     Obs.  nearly  impos. 

Ov't  and  rain.     Obs.  impos. 

Clear.     A.B,  during  evening  and  night.* 

Clear.     A.B.  from  end  of  twilight  onward.* 

Mostly  ov't.     A.B.  seen  through  the  broken  clouds.* 

Mostly  ov't.     A.B.  seen  through  the  broken  clouds.* 

Mostly  ov't.     A.B.  seen  very  imperfectly  through  the  clouds.* 

Ov't.     Obs.  impos.  after  about  8**.     No  obs.  previously. 

Clear.     No  A.B. 

Clear.     No  A.B.,  or  possibly  a  very  faint  light. 

Ov't.     Obs.  impos. 

Ov't.     Obs.  im^os.  to  10**. 

Clear.     No  A.B.  to  9**.     Moon  begins  to  interfere. 

Clear.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**. 

Ov't.     Storm  from  N.N.E.     Obs.  impos.  to  10**  and  all  night. 

Ov't.     Obs.  impos. 

Ov't.     Obs.  impos. 

Clear.     No  A.B. 

Clear.     No  A.B.,  and  none  at  4**  a.  m.  of  Oct.  Ist. 


is?! 


(62) 


(68) 
(64) 

(65) 


[66] 
67 
68 
69 
70 


A\xg.  22d. — Some  unusual  light  in  the  N.  but  no  streamers  noticed  to  10b.  A  faint  A.B.  prob- 
ably.   [Mr.  A.  B.  Halle  saw  streamers  between  lOh  and  11  h.] 

Aug.  28th. — Little  else  than  a  diffuse  light — an  occasional  low  streamer. 

Sept.  6th. — Moon  interferes  greatly.    Saw  no  streamers,  but  did  not  watch  long. 

Sept.  18th.— A  distinct  arch  from  1°  to  2®  high  in  N.    I  saw  no  streamers. 

Sept.  14th.— Groups  of  short  streamers  at  an  altitude  of  40®,  gliding  westward.  Not  a  very 
great  display.    (Seen  at  Richmond,  Ky.) 

Sept.  loth. — Probably  not  a  great  display. 

Sept.  16th. — No  streamers  noticed,  but  a  strong  illumination. 

bept.  17tb.— No  doubt  as  to  its  ezisteDce ;  but  much  uncertainty  aa  to  its  extent. 


HerricK^a  Auroral  Register. 
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Nov. 


(71) 


Clear.     No  A,B.  to  9**.    Moon. 

Much  clouded:  obs.  scarcely  pos.  on  ac't  of  cl'ds  and  moon  to  10**, 

Clear.     No  A.B.  to  10**.    Moon. 

Clear.     No  A.B.  to  9*».     Moon. 

Clear.     No  A.B.  to  10»». 

Quite  cloudy.     No  A.B.  seen,  but  obs.  unc.  [any  magnitude. 

Cl'r :  no  A.B.  to  mooiirise ;  aft.  not  easy  to  det. ;  p.  (at  least)  none  of 

Clear.     No  A.B.  to  9»». 

Cloudy.     Obs.  nearly  or  quite  impos.  to  9**. 

Ov't  and  rainy.     Obs.  impos. 

Clear  to  9^^.     No  A.B.  to  that  time. 

Ov't.     Obs.  impos.  to  10^. 

Mostly  clear,    s^o  A.B.  to  9**, 

Ov't.     Obs.  impos.  to  11^. 

Clear  about  8**,  and  after.    No  A.B.  to  10**. 

Clear.     Slight  auroral  dawn  in  the  north. 

Clear.     No  A.B.  to  9*». 

Much  ov't,  and  obs.  somH  unc. :  no  A.B.  detected ;  prob.  none  to  9^. 

Ov't  and  stormy  from  E.     Obs.  impos.  to  10^. 

Partly  ov't :  obs.  unc. :  a  little  unusual  light  susp.,  but  very  unc. 

Ov't.     Obs.  impos.  to  9**. 

Clear.     No  A.B.  to  10^,  or  at  12^ 

Ov't.     Obs.  scarcely  possible  to  10\     Probably  none. 

Ov't  and  stormy.     Obs.  impos.  to  10**.     Began  to  clear  about  10**. 

Clear.     No  A.B.  to  10**.     Moon  early  part  of  evening. 

Clear.    No  A.B.  to  11**. 

Hazy.     Obs.  dif. ;  haze  and  moon :  no  great  display,  p.  none  at  all. 

Ov't  and  stormy.     Obs.  impos.  all  night  probably. 

Clear.     No  A.B.  to  10**.     Moon  interferes. 

Partly  clear :  obs.  unc.  on  ac't  of  cl'ds  and  moon ;  prob.  none  to  10**, 

Clear.    No  A.B.  to  10**.    Moon. 

Partly  clear  to  8**,  aft.  clouds.     No  A.B.  seen :  obs.  nearly  impos. 

Clear.     No  A.B.  to  9|**.     Full  moon. 

M'y  cl'r :  no  A.B.  seen  to  9**,  but  obs.  very  d'l  from  moon  and  haze. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.  [night. 

Ov't,  very  heavy  rain  d'g  ev'g  with  some  lightnmg ;  obs.  impos.  all 

Mostly  clear.    No  A.B.  to  9\ 

Clear.    No  A.B.  to  10**. 

Ov't.    Obs.  nearly  impos.  to  9**.    None  seen. 

Partly  clear:  A.B. ;  aoout  11**  several  fine  streamers.* 

Ov't  to  10**.     A.B.  seen  after  10**.* 

Clear.     Slight  A.B.,  diffuse  light,  seen  to  10**. 

Ov't.    Rainy  and  foggy.    Obs.  impos.  all  night. 

Partly  clear.    No  A.B.  to  11**. 

Clear.    No  A.B.  to  9**. 

Ov't,  snowing.     Obs.  impos.  to  10**, 

Clear.    No  A.B.  to  10**. 

Ov't  till  about  9**.     No  A.B.  between  9**  and  10**    Sky  very  clear. 

Clear.    No  A.B.  to  10^ 


(721 
(73 
(74] 


Nov.  12tli.— Light  seen  all  night  through  the  clouds. 
Nov.  ISth.— Not  yery  great,  according  to  reports  of  othen . 
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Herrick'^8  Auroral  Regiater, 

M'y  ov't :  no  A.B.  about  6** ;  soon  after  that  ov't,  and  obs.  imp.  to  10*». 

Ov't:  obs.  nV  imp.,  oc'l  breaks  in  cl'ds ;  moon  interf. ;  prob*  none. 

Clear.     No  A.B.     Moon  interferes. 

Clear.     Very  fine  A.B.*  (75) 

Clear.     No  A.B.  to  lO**.     Moon. 

Ov't,  snowing.     Obs.  impos.  to  10**. 

Clear.    No  A.B.  to  9^.    Moon. 

Clear.     No  A.B.  to  9^. 

Mostly  clear.     No  A.B.  to  9^. 

Ov't.     Obs.  imoos.  to  10**. 

Mostly  clear.    No  A.B.  to  12**.    Moon. 

Mostly  clear.     No  A.B.  to  11**. 

Ov't  all  night ;  snow.     Obs.  impos.  all  night,  and  morning  of  5th. 

Ov't.     Obs.  impos.  to  10**. 

Clear.    No  A.B.  all  night.    Shooting  stars  in  unusual  numbers. 

Clear.     No  A.B.  to  10**.     Shooting  stars  in  unusual  numbers. 

Clear.    No  A.B.  to  10**. 

Clear  till  7**  5°*.     No  A.B.  to  that  time;  after  that  ov't. 

Partly  clear  till  7i**.     No  A.B.  to  that  time ;  after  that  ov't. 

Ov't  to  8**,  after  that  clear.     No  A.B.  from  8**  to  10**. 

Clear.     No  A.B.  to  9^**. 

Mostly  cloudv ;  breaking  away  about  10**.*  (76) 

Almost  wholly  ov't,  and  misty :  obs.  nearly  impos.  all  night. 

Clear.     No  A.B.  to  9**. 

Clear.     No  A.B.  to  9** ;  or  from  4**  to  5**  next  morning. 

Ov't:  snowing  after  74**.     Obs.  impos.  to  11**. 

Ov't  to  10**  and  obs.  impos. ;  at  10**  clouds  broken :  no  A.B.,  I  think. 

Ov't  to  9^**  with  oc'l  breaks;  obs.  imp. ;  cl'y  early  on  mom.  of  20th. 

Mostly  clear  to  10** ;  hazy  toward  horizon.* 

Ov't  all  evening  to  10^**,  except  for  a  few  minutes.     No  A.B.  then. 

Clear  in  early  part  of  ev'g,  cl'y  after. :  no  A.B.  seen ;  moon  present. 

Mostly  clear.     No  A.B.  seen  to  10**.     Moon. 

Mostly  clear.     No  A.B.  to  10**. 

Mostly  ov't.     Obs.  nearly  impos.  to  10**. 

Clear.     No  A.B.  to  10**,  but  moon.     None  at  5^**  next  morning. 

Ov't  to  about  10** ;  after  that  partly  clear.     Moon.     No  A.B.  seen. 

Ov't,  thinly  and  thickly :  obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10**.     Moon. 

Cl'r  to  8** ;  som't  cl'y  aft. :  no  A.B.  to  9** ;  moon ;  ov't  at  6**  of  3lBt. 

Clear.     No  A.B.  to  12**.     Moon. 

P'y  clear  to  1 1** :  no  A.B.  seen  to  that  time :  moon :  ov't  next  mom. 

Ov't.     Slight  snow.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**.  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear  to  about  8**  40"*.     No  A.B.  to  that  time.     Ov't  afterwards. 

Clear.     No  A.B.  to  10**. 

Ov't,  and  rainy  part  of  evening.     Obs.  impos.  to  10**. 

Very  clear.     Wmdy.     No  A.B.  to  12**. 

Ov't :  obs.  impos.  to  9**,  and  d's  all  night ;  snow  during  night. 


Nov.  25th.— First  noticed  about  Si*  SOm  a  long  arch  about  VS9  high  at  vertex,  quite  persistent. 
About  9h  an  outburst  of  streamers  with  much  red,  W.  of  N.  No  corona  then.  Some  spots  in 
W.N.W.  besides. 

Dec.  13th.— A  faint  light  in  N. ;  most  probably  an  aurora. 

Dec.  20th.— No  A3,  seen.    Moojl    Overcast  from  lOh,  and  early  in  morning. 


SerricK'a  Auroral  Begister. 
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Feb. 


Ov't  to  8**.    After  that  very  clear.*  (11) 

O  v't  from  6**  to  10** :  p'y  el'r  for  a  short  time  at  1 0** :  obs.  n'y  impos. 

Mostly  clear  all  evenmg.    Very  clear  from  10**.    No  A.B.  to  11\ 

Ov't.     Obs.  nearly  or  quite  impos.  to  1 1**.* 

Ov't  from  9i>»  to  11\*  (78) 

Mostly  cl'r :  no  A.B.  to  1 1**,  or  pos.  a  very  faint  light :  clear  at  dawn. 

Very  clear :  slight  A.B.  about  7^** ;  a  very  faint  diffuse  I't  after.  (79) 

Mostly  ov't.     Obs.  nearly  impos.  to  10**.     None  suspected.* 

Mostly  ov't.     Obs.  nearly  impos.  to  10**.     None  suspected. 

Clear.     Fine  A.B.  from  end  of  twilight  to  10**  at  least.*  (80) 

Hazy.     Obs.  nearly  impos.  to  10**. 

Ov't  to  between  9**  and  10^*  (81) 

Ov't  and  snowing  all  evening.     Obs.  impos.  to  11**.* 

Clear.     No  A.B.  to  12\ 

Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**  at  least,  and  prob.  later.  [obs.  impos. 

Ov't  to  8**,  aft.  m'v  cl'r  to  9^** :  no  A.B.  seen  between ;  at  other  times 

Mostly  clear.     No  A.B.  to  10**.     Moon. 

Partlv  clear.     No  A.B.  seen.     Obs.  diilicult  and  uncertain. 

Mostly  clear.     No  A.B.  to  10**.    Moon. 

Ov't.     Obs.  impos.  to  10|**. 

Ov't,  snow.     Obs.  impos.  to  10^**. 

Clear.    No  AR  to  10\ 

M'y  ov't :  obs.  nearly  impos.  to  10** ;  none  seen,  and  yet  som't  susp. 

Mostly  clear.*  (82) 

Very  clear.     No  A.B.  to  10**,  or  (barely  possible)  a  very  faint  light. 

Very  clear.    No  A.B.  to  10**. 

Ov't  to  9**,  after  that  clear.     No  A.B.  to  10**. 

Ov't  to  11**,  and  doubtless  all  night.    Quiet  rain.    Obs.  impos. 

Very  clear.     No  A.B.  to  9^**. 

Ov't.     No  obs.  possible  to  9**,  and  doubtless  to  10**.    [after  9**  ov't. 

Ov't  to  8** ;  from  8**  to  9**  partially  cl'r  but  hazy :  no  A.fe.  seen  then ; 

Very  clear.    No  A.B.  to  10**. 

Mostly  clear.    No  A.B.  to  10**. 

Clear;  slightly  hazy.     No  A.B.  to  10**. 

Ov't  and  somewhat  rainy.     Obs.  impos.  to  10**  at  least. 

Clear  to  8**.    After,  ov't.    No  A.B.  to  8**. 

Ov't,  and  rainy.     Obs.  to  10**  (at  least)  impos. 

Very  clear:  moon:  low  auroral  bank  during  most  of  evening.     (83) 

M'y  cl'r  most  of  ev'g :  no  A.B.  seen  to  9^**,  but  obs.  unc.  and  difficult. 

Ov't.     Obs.  impos.  to  10**. 

Ov't  to  10**,  ana  doubtless  all  night.    Obs.  impos. 

Ov't  to  10**,  and  all  night.     Rain  during  night.     Obs.  impos. 

Ov't  to  9** ;  partly  clear  at  10** :  no  AB.  then  visible :  moon  interf. 

Ov't  to  10**,  and  probably  all  night.     Obs.  impos. 


Jan.  10th.— Auroral  bow  of  mnch  constancy  and  brightness.  A  few  streamen  10^  or  20^ 
hi^h  between  9h  and  lOh. 

Jan.  13th.— About  9h,  through  a  break  in  the  clouds,  saw  some  light,  but  probably  nothing 
onusnaL    Overcast  at  61i  a.  m.  (14th). 

Jan.  14th. — A  narrow  strip  of  clear  sky  for  about  160^  around  the  N.,  very  bright ;  doubtless  an 
A.B.  behind.    Mostly  overcast  at  6h  a.  m.  (15th) :  some  Ught  in  north. 

Jan.  17th.— (Aurora  Australia  seen  this  day,- !r<«r  Bowc  <^VaeUy  1840,  p.  379.1 

Jan.  19th. — Kot  manv  streamers,  but  manv  arched  spots — one  in  horizon  S.  of  £. 

Jan.  21st. — After  it  cleared  some  auroral  light,  or  a  low  bank,  or  arch,  in  north. 

Jan.  22d.— Reddishness  (?)  of  clouds  about  7b  (?J. 

Feb.  4tli.— Faint  auroral  light,  but  undoubted ;  n'om  about  Sh  80n  onward. 
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HenvricVs  Auroral  Register. 

Clear;  slightly  smoky.     No  A.B.  to  10^**.     Moon.* 

Ov't;  rain  from  easterly  quarter.     Obs.  impos.  to  10^. 

Ov't  to  9^** ;  nearly  clear  then.     No  A.B.  seen.    Moon  near  the  fblL 

Ov't  and  raining  to  11**.     Obs.  impos.     Snow  during  night. 

Clear  to  7^**  (moonrise).     No  A.B.,  and  none  seen  to  10". 

Ov't  to  9^^'*,  and  probably  all  night.     Obs.  impos.     Snow  storm. 

Very  clear.     No  A.B.  to  9^**. 

Very  clear.     No  A.B.  to  10*». 

Mostly  clear.     Faint,  but  decided  A.B.  at  8*",  and  up  to  10**.*      (84) 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10\ 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't  £o  9^**,  and  obs,  impos. ;  clearing  at  10**,  but  no  A.B.  seen.* 

Very  clear.     A.B.  seen  from  dark :  diffuse  light  with  low  arch.*  (86) 

Very  clear.     No  A.B.  to  10*». 

Clear.     No  A.B.  to  10»». 

Partly  clear.     No  A.B.  to  10*». 

Clear.     No  A.B.  to  10\ 

Very  clear.     Slight  A.B. *  (86) 

Partly  clear.     No  A.B.  to  10**.  or  pos.  a  very  faint  Pt,  but  doubt^L 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  ov't,  and  moon.     Obs.  nearly  impos.  to  10**.     None  seen. 

Ov't.     Obs.  impos.  to  10**. 

Ov't;  sleet  falhng.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  drizzle.     Obs.  impos.  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

Mostly  ov't.     Obs.  impos.  to  10**.  [have  been  detected. 

M'y  ov't  in  N. :  moon :  obs.  nearly  impos.  to  10** :  none  but  No.  1  c'd 

Clear.     No  A.B.  seen  to  10**.     Bright  moonlight. 

Clear.     No  A.B.     Bright  moonlight. 

Mostly  ov't  in  N.     Obs.  nearly  impos.  to  10** :  moon:  none  sasp. 

Smoky :  obs.  n'y  impos.  to  10**  on  ac't  of  this  and  moon :  none  susp. 

Ov't:  obs.  impos.  to  10**  and  d's  all  n't:  rain  during  n't :  full  moon. 

Clear.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**.     Moon  rose  10°*  after  close  of  twilight. 

M'y  cl'r,  hazy.     No  A.B.  seen  to  moonrise  (about  9**),  and  none  aft. 

Clear.     No  A.B.  to  10^ 

Ov't.     Obs.  impos.  to  10**. 

Clear,  but  hazy.     No  A.B.  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cl'ss,  but  hazy :  no  A.B.  seen  to  9^** :  obs.  near  hor.  dif. :  p.  none. 

Mostly  clear.     No  A.B.  to  9^**. 

Very  clear.     Very  faint  A.B.,  scarcely  visible  before  9**.*  (87) 

Mostly  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^ 

Densely  ov't.     Obs.  impos.  to  10**,  and  d's  all  night :  began  to  rain. 

Ov't :  high  wind  and  driving  rain.     Obs.  impos. 

Ov't:  ram  storm  from  N.N.E.     Obs.  impos.  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


Feb.  35th.— Possibly  a  very  faint  light  in  N.,  but  nncertain  on  account  of  moon. 

March  5tlL— Streamers  W*  hi^h  after  lOh,  as  Mr.  H.  L.  Smith  informs  me. 

March  9th. — Perliaps  a  very  fSnt  appearance  of  A.B. 

March  10th. — I  saw  no  streamers,  but  I  watched  only  a  short  time. 

March  15th. — A  soft  low  light  in  N.  quarter  up  to  lOn.    No  streamers. 

April  8th.— Seen  up  to  lOh  lOm ;  merely  low  difftise  light. 
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Apr.  16  'Mostly  ov't  to  10>»,  when  about  half  clear.    No  A,B.  visible  then. 
16|0v't  to  10^,  and  doubtless  all  night.     Obs.  impos. 
17  Ov't  to  10**,  and  doubtless  all  night.     Obs.  impos. 
18 !  Cl'r :  no  AB.  during  the  n't :  moon  interC  until  about  1  a.  m.  (19th). 
19 1  Mostly  clear.    No  A.B.  seen  to  10**,  nor  at  midnight. 
20 1  Mostly  clear.     No  A.B.  seen  to  10\     Moon. 
21 1  Clear:  faint  A.  B.  lying  along  N.  horizon :  I  saw  no  streamers.*  (88) 
22 1  Cl'r :  no  A.B.  to  1 1**,  or  pos.  a  very  faint  light :  moon  makes  it  unc. 
23'M'y  cFss,  hazy:  no  A.B.  seen  to  10**,  but  obs.  di£  on  ac't  of  moon 
24jOv't.     Obs.  impos.  to  10^^^.  [and  haze. 

25|Ov't.     Obs.  imuos.  to  10\ 

26 1  Mostly  clear.     No  AB.  seen  to  10\    Moon  interferes. 
27 1  Almost  wholly  ov't.     Obs.  impos.  to  10**. 

28!Ov't.     Obs.  impos.  to  10\  [ov't  to  10*»,  and  obs.  impos. 

29  j  Clear  a  few  minutes  at  8** ;  no  A.B.  seen  then,  but  t wiPt  interf. :  aft. 
aOjOv't  and  showery.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
May     1  jOv't,  sprinkling:  obs.  impos.  to  10**,  and  doubtless  all  night. 

2  Clear.     No  A.B.  to  10**.     Thunder  storm  during  night. 

8 !  Clear.     No  A.B.  to  10\ 

4 'Clear.     No  A. B.  to  10**. 

5  Mostly  ov't.*  (89) 

6 1  Clear.     No  A. B.  to  10\ 

7, Clear.    No  A.B.  to  9^**,  and  none  at  1**  of  8th. 

8  Ov't.     Obs.  impos.  to  10**.     Thunder  shower  from  1**  to  2**  of  9th. 

9iMostly  clear  in  north.*  (90) 

10 1  Clear:  diffuse  auroral  light  in  N. :  no  streamers  noticed  to  11**.    (91) 
lljClear;  hazy  about  horizon.     No  A.B.  to  10**.* 

12  Clear.     No  A.B.  to  10^ 

13  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night:  rain  in  night.* 

14  Mostly  clear  after  9**.     A.B.  seen.*  ^92) 
16  Mostly  clear  excent  a  bank  of  clouds  in  N.  and  N.W.*             (98) 

16  Ov't,  showery.     Obs.  impos.  to  10**,  and  probably  all  night. 

17  Ov't;  rain  during  night:  obs.  impos.  to  10**,  and  prob.  all  night. 

18  Mostly  clear;  few  clouds  about  N.    Moon  interferes.* 

19  Clear.     No  A.B.  to  10**.    Moon  interferes. 

20  Clear;  hazy  near  horizon.     No  A.B.  to  10^**. 

21  Mostly  ov't.     Obs.  impos.  (unless  a  very  extensive  aurora)  to  10\ 

22  Ov't     Obs.  impos.  to  10**,  and  probably  all  night.  [liant. 

23  Clear  to  10**,  when  it  became  ov't.     No  A.B.  seen  to  10** :  moon  bril- 

24  Ov't.     Obs.  imuos.  to  10**,  and  probably  all  night. 

25  Clear.     No  A.B.  to  9^**.     Moon  brilliant. 

26  Mostly  ov't.     Obs.  impos.  to  10**.     None  suspected. 

27  Ov't,  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

28  M'y  ov't :  obs.  n'y  or  quite  impos.  to  1 1**,  and  d's  all  n't :  none  susp. 

29  Clear :  no  A.B.  at  9** :  moon  rose  about  9**  10"* :  no  A.B.  seen  to  10**. 

April  2l8t— [Streamers  were  seeo  here  however.]  I  saw  the  same  appearance  at  Sb  ▲.  ic 
of  l@d. 

May  5th.— Through  openings  in  clouds  an  anosual  li^ht  appeared  in  N.,  doubtless  an  A.B. 
[Ver}'  fine  dii^play,  perliaps  coronal,  as  1  hear  from  good  authority.] 

May  9th.— A  faint  auroral  dawn  visible  all  the  evenine  up  to  lOh  at  least.    I  saw  no  streamers. 

May  llth. — A.B.  at  Worcester,  Mass.    Bo9t,  Med.  and  Hurg.  Jour.^  zx,  18. 

May  18th. — Is  there  a  faint  light  in  N.  behind  the  clouds  1 

"MtLj  14th.— Streamers  30^  high  at  times ;  a  little  red  light ;  going  on  at  10b. 

May  15tlL — Moon  low  in  W.  A.B.  undoubtedly,  but  mostly  concealed  by  clouds.  I  saw  two 
streamers  30^  high. 

May  18th.— No  cerUin  A.B.  to  10b,  but  possibly  a  faint  light. 
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Herrick^a  Auroral  Register. 

Clear.    No  A,B.  to  10^ 

Clear.     A.B.  seen.*  (94) 

Ov't.     Obs.  irapos.  to  10^,  and  probably  all  night. 

Mostly  clear :  clouds  10°  high  in  W.,  N.  and  N.E. ;  no  AB.  above. 

Ov't  with  oc'l  breaks  in  cPos.     Obs.  impos.  to  10**,  and  prob.  later. 

Ov't ;  began  to  rain  at  10**.     Obs.  impos.  to  10**,  and  d's  all  night.* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Beautifully  cPr  and  calm :  A.B.  seen ;  very  slight  dawn  in  N,*    (96) 

Mostly  clear;  gradually  clouding  from  9"  to  10**.*  (96) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cl'r  at  10**  except  N.  hor. :  no  A.B.  vis.,  and  p.  none  to  10*  10™. 

M'y  cl'r,  low  cl'ds  in  N.  hor. :  no  A.B.  vis.  to  11**,  and  prob.  none. 

Clear,  but  no  A.B.  to  10**.  [ing  and  night, 

M'y  ov't ;  oc'l  breaks ;  no  A,B.  then  seen :  obs.  nearly  impos.  even- 

Ov  t.     Obs.  impos.  to  10**,  and  probably  later.* 

Clear.    No  A.B.  to  10**,  or  at  P  of  15th.  [very  good. 

Clear.    No  A.B.  at  11**,  and  prob.  none  previous,  but  the  ob&  not 

Clear.    No  A.B.  to  10\ 

Ov't  with  dense  haze.    Obs.  inipos.  to  10**,  and  doubtless  all  night. 

Ov't  to  1 0**,  and  later.     Cleared  during  the  night. 

Clear.     Moon  interferes.     No  AB.  to  10^^**. 

Ov't  about  N.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  d's  later:  cleared  off  during  night, 

P'y  cl'ded,  but  an  A.B.  of  much  brightness  w'd  have  been  vis.  if  pres* 

Ov't :  obs.  impos.  to  1 0**.  and  p.  all  night.  [ent :  no  A.B.  to  10**. 

Clear.     No  A.B.  to  lOjK     Moon  nearly  full 

Ov't  in  N.     Obs.  impos.  to  10**,  and  probably  later. 

Ov't.     Obs.  impos.  to  10|^**,  and  doubtless  all  night. 

Ov't;  some  rain.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Clear.     No  A.B.  to  10**.     Moon  rises  about  10**. 

Clear :  no  A.B.  to  10**  10"*,  or  perhaps  there  is  a  faint  I't  in  N.N.W.* 

Cloudless  but  slightly  hazy.     No  A.B.  to  10**. 

Ov't,  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.     A  decided  A.B.*  (97) 

Mostly  clear.    No  A.B.  to  10**,  or  possibly  a  very  faint  light. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  9**  40°*. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  clear.     No  A.B.  to  11**. 

Mostly  ov't.     Obs.  impos.  to  10^**. 

Thunder  shower  during  ev'g.     Frequent  lightning  after  it  passed.* 


May  31st.— A  low  iU-deflncd  band  in  N.,  aboat  S^^  high  at  vertex,  at  lOh;  horizontal  extent 
about  SO*'  or  35<^ ;  little  change  np  to  10b.    No  streamers. 

Jane  4tb.— Clouds  lij;hter  near  N.  horizon.  Are  they  thinner  there,  or  is  there  an  A.B.  be- 
yond? 

June  6th. — Watched  at  lOh  lOm  a  short  time.  No  arch,  but  only  a  dim  illumination.  Al 
lOli  4(ha  Mr.  £.  P.  Mason  saw  bri/^ht  streamers  10^  high,  and  arch  \^  high. 

June  7th.— A.B.  Distinct  band  of  illumination  about  5^  high;  without  much  change  to  10^ 
but  cloud*  obscured  parts  of  it.    No  streamers  to  lOh. 

June  13th. — Mr.  A.  B.  Haile  tells  me  that  at  lib  5ni  the  clouds  lifted  in  the  N.  and  left  a  long 
narrow  space,  in  which  the  light  appeared  unusual ;  perhaps  an  aurora. 

June  SOth. — I  am  uncertain,  but  suspect  a  very  slight  A.B. 

July  3d.— Several  streamers  about  N.  \b^  £.,  about  12^  or  W*  high.  No  others  wea  up  to 
llh,  but  clouds  interfere  greatly. 

July  lltlL— Clouds  broking  away  about  lOh.  Probably  no  A.B.  up  to  lOh  lOm,  bat  at  times 
I  Buspected  a  fiilnt  light 
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Clear.    No  A.B.  to  \\\  rsomewhat  uncertain. 

1 3  Clouded,  oc'l  breaks :  no  A.B.  to  10**  as  far  as  c'a  be  ascertained :  obs. 

14  Ov't.     Obs.  impos.  to  \0\\ 

15  Ov't.    Obs.  impos.  to  10^  2(P. 

16  Clear  and  pleasant     No  A.R  to  2^  of  lYth. 
1*7  Very  clear  after  about  10^    No  A.B.  to  11**.* 

18  Clear.    Moon  interferes.    No  A.B.  to  lOj^. 

19  Clear.    Moon  interferes.     No  A.B.  to  10**. 

20  Ov't  and  showery.     Obs.  impos.  to  10**,  and  probably  all  night. 

21  Ov't    Obs.  impos.  to  10**,  and  probably  all  night. 

22  Ov*t     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

23  Clear,    Moon.    No  A.B.  to  10**. 

24  Ov't.    Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

25  Ov't.    Obs.  impos.  to  10**,  and  doubtless  later. 

26  Clear.    Full  moon.    No  A.R  to  1 1**.  [suspected* 

27  Very  hazy.    Moon  dimly  shining :  obs.  nearly  impos.  to  10** :  none 

28  Cloudless  but  hazy.     Moon.     Obs.  uncertain.    Prob.  none  to  10**. 

29  Py  cl'r  from  9**  to  10** ;  obsc  in  N.,  obs.  unc :  no  A.B.  seen  to  10**. 

30  Mostly  clear.    A.B.  seen.*  (98) 

31  Mostly  clear.    No  A.B.  to  10**.* 
Aug.    1  Splendidly  clear.    No  A.B.  to  10^**. 

2  Ov't;  raining  at  10**.    Obs.  impos.  to  11**,  and  probably  later. 
3;  Clear.    No  A.B.  to  10\ 
4 1  Clear.    No  A.B.  to  ll^    Somewhat  hazy. 

5 1  Cloudless,  but  hazy.    No  A.B.  to  10**.  [all  night. 

6  Ov't  almost  entirely,  and  at  9^  wholly.    Obs.  impos.  to  1 1**,  and  p. 
71  Clear.    No  A.B.  to  11^**.  but  partly  cloudy  after  10\ 
8|0v't    Obs.  impos.  to  10**,  and  d's  later:  cVrat  1**:  no  A.B.  vis. 
9 ,  Beautiftilly  clear.* 
lOjBeautifully  clear.    A.B.  seen.    Watched  till  IJ**  of  11th.*       (99) 

1 1  Much  clouded.    Very  clear  for  a  short  time  at  S^^**.* 

1 2  Ov't  with  oc'l  heavy  showers :  obs.  impos.  to  10**,  and  p.  all  night. 

13  Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  probably  later. 

14  Clear.    Between  11**  and  12**  a  faint  light  across  the  Iv.  horizon.* 

15  Ov't :  obs.  impos.  to  1 1**,  and  p.  all  n't :  Ft  streak  in  N.,  p.  thin  ci'ds. 
16jOv't  and  rainy.    Obs.  impos.  to  10**,  and  doubtless  all  night. 
17,'Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

18JOv't.    Obs.  impos.  to  10**,  and  probably  all  night. 
19 .Clear.    Moon  interferes.     No  A.B.  seen  to  10**. 

20  Cloudy  in  N.  to  9**,  after  that  mostly  clear :  no  A.B.  to  10}**.*  (100) 

21  Partly  clear  to  10** ;  then  ov't,  p.  all  night :  no  A.B.  present :  moon. 

22  P'y  err:  moon:  no  A.B.  seen  to  10**,  but  dif  to  det. :  none  susp. 
28  M'y  cPr  to  9**,  aft.  ov't,  and  obs.  impos.,  p.  all  n't :  no  A.B.  seen  to  9**. 


Jnlj  17th.— The  yeir  &int  light  in  N.N.W.  is  probably  the  zodiacal  light,  seen  laterally. 

July  30th.— AboQt  ^k  25m  a  single  ill-defined  streamer,  20<>  high  at  top,  et  N.  5^  E.  slowly 
driftiiur  to  W.,  and  In  flye  minutes  had  reached  N.  5^  W.  and  soon  disappeared.  Other  slight 
aBionu  Indications  afterward  till  moonrise. 

July  Slst.— But  at  one  time  I  suspected  a  fkint  iUnmination ;  doubtihL  Tornado  passed 
through  N.  part  of  the  city  at  noon. 

Ang.  9tb.— Watched  tW  2b  10m  (of  10th)  for  meteors,  which  were  abundant  A  fiUnt  light  In 
N.NTw.  and  N.— perhaps  anroraL  more  probably  zodiacal 

Ang.  10th.— A  streamer  about  lib,  ana  zones ;  arch  and  diflEhse  light  afterwards. 

Aug.  11th.— At  lOh  nearly  overcast.  An  auroral  light  suspected  at  various  times,  but  uncer- 
tain.   I  did  not  myself  look  for  it  dnrine  the  clearest  part  of  the  evening. 

Aug.  14th.— It  Is  probably  auroraL  lathing  previous.  No  streamers  and  possibly  zodiAcal 
UC^t. 

Aog.  90th.— Xr.  F.  Biadley  thinks  there  was  an  A.B.  bat  no  streamen. 
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Herricl^B  Auroral  Register. 

Ov't  and  cPr  by  turns,  mostly  the  former :  no  A.B.  seen  to  10^^,  but 

Clear.     Moon.     No  A.B.  to  10**.  [most  of  time  obs.  impos. 

M'y  ov't :  obs.  impos.,  owing  to  cl'ds  and  moon,  to  10^,  and  p.  all  n't. 

M'y  cPr  to  9'*,  ov't  to  10*»,  p.  all  n't :  no  A.B.  to  9*» ;  obs.  obstructed. 

Mostly  ov't,  but  partly  clear  in  north.*  (l^^) 

Ov't.     Obs.  impos.  to  10**,  and  p.  all  night :  northeaster  coming  on, 

Ov't:  a  violent  wind  and  rain:  obs.  impos.  to  10**,  and  d's  alln't. 

Very  clear.*  (^^^) 

Very  clear.     A.B.  seen.*  (losj 

Cl'r*  some  haze  in  hor. :  no  A. B.  to  1 1** :  aft.  9**  Mr.  A.  B.  H.  watched. 

Magnificent  A.B.  covering  at  times  n'y  the  whole  heavens.*      (104) 

Densely  ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night.* 

Clear.     No  A.B.  to  10**,  or  at  4**  of  6th. 

Very  cloudy  during  ev'g.     No  A.B.  seen  to  9|^**.     Obs.  somH  unc 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  1H*». 

Clear.     No  A.B.  to  10**. 

Clear  and  cloudy  by  turns.* 

Clear  and  cloudy  by  turns.* 

Clear.    No  A.B.  to  10**. 

Clear.    A.B.  seen.*  (105) 

Clear.    A.B.  seen.*  (106) 

Many  clouds :  moonlight.     Obs.  nearly  impos.  to  10**.* 

Ov't  nearly  all  evening.     Partly  clear  at  8^*  [am  informed. 

Cl'red  between  9**  and  10**.    No  A.B.  seen  to  10**,  nor  to  11**,  as  I 

Clear.    Moon  interferes.*  (107) 

Clear.     No  A.B.  to  10>». 

Smoky,  misty  and  somewhat  cloudy :  no  A.B.  seen  to  9**.*      (108) 

Ov't  to  9**.     Obs.  impos. 

Clear.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Ov't.     Obs.  inipos.  to  9^**,  and  probably  all  night. 

Clear.     No  A.B.  to  9|**.     Moon  rose  about  7^**. 

Ov't;  rain.     Obs.  impos.  to  10**,  and  doubtless  later. 


Mostly  clear.     A  fine  A.B. ;  not  much  seen  before  9**.* 


(109) 


kag,  28th. — A  decided  A.B.  reported  by  diren  persons,  but  I  was  engaged  within  doon,  and 
did  not  Bee  it.    Streamers  seen,  but  probably  not  very  high. 

Aug.  3lst. — An  A.B.  seen  about  9h;  severu  faint  streamers  for  a  few  minutes;  afterwards  a 
diffuse  light  only  to  10b. 

Sept.  Ist— Dimise  light ;  several  fnint  streamers,  some  10^  high  about  lOh :  no  arch  seen  to  lOii. 

Sept.  8d. — Vi(>1blc  as  early  as  71i  15in,  and  as  late  as  4b  a.  m.  of  4th. 

Sept.  4th.— Mr.  W.  C.  Redfield  informs  mc  that  at  Albany,  N.  Y.,  it  was  partly  clear,  and 
there  was  visible  a  plain  auroral  segment  for  some  time.    Ue  saw  no  streamers. 

Sept.  llih.— Tolerably  good  opportunity  for  observation.  Faint  A.B.  suspected  to  lOb,  but 
uncertain. 

Sept.  I2th. — Tolerably  good  opportunity  for  observation.  No  A.B.  to  lib,  or  possibly  a  fidnt 
IHumination. 

Sept.  14th.— About  lOh  a  low  bright  band  of  light  lying  along  the  North.  About  midnig;lit 
more  light,  and  streamers  20^  high.  At  Sb  a.  M.  of  15th,  Mr.  L.  A.  Daggett  tells  me  that  iLB. 
was  brilliant,  but  no  higher  than  80<>. 

Sept.  15ih.— No  streamers  seen  to  lOh,  but  not  well  watched ;  a  band  of  strong  light ;  up  to 
10b  there  was  no  light  higher  than  about  20°, 

Sept.  Idth.— Possibly  a  faint  auroral  light,  but  doubtfuL 

Sept.  ITtli.— Some  faint  auronil  light  suspected,  but  quite  doubtful. 

Sept.  19th.— A.B.  seen,  but  slight;  about  9h  a  few  streamers  15^  high  about  N.  20^  £.  Did 
not  ob9er\'e  for  more  than  15  minutes. 

Sept.  21st.— On  account  of  clouds  and  moon,  observation  very  unsatisfactory.  [A  decided 
A.B.  between  9b  and  lOli.    Seen  by  Mr.  F.  Bradley.] 

Sept.  28th.— At  lib  an  arch  259  high,  and  much  general  light.    Moon  then  two  hours  high. 
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Nov. 


Clear.    No  AB.  to  10^. 

Ov't ;  rainy  to  9^**.     ObB.  impos.  [uncertain. 

M'y  cl'r,  but  some  cl'ds  about  N. :  no  A.B.  seen  to  lO*' :  obs.  slightly 

Almost  wholly  ov't.     Obs.  impos.  to  9}**. 

M'y  cPr,  but  some  cl'ds  about  N. :  no  A.B.  to  9^^,  nor  at  5**  of  4th. 

Mostly  clear.     No  A.B.  to  10*». 

Clear.     No  A.B.  to  9i^ 

Partly  clear.     No  A.B.  to  10**,  but  obstructed  and  slightly  unc. 

Partly  clear.     No  A.B.  to  11**.     Obs.  tolerably  good. 

Cloudless,  but  hazy.     A  very  faint  A.B.  about  8^.*  (1^^) 

Cl'dless,  but  hazy :  no  A.B.  to  9**,  or  pos.  a  very  faint  light  about  9**. 

Cloudy  and  clear  by  turns.     A  decided  A.B.,  but  faint.*        (HI) 

Cloudy  about  N.,  and  obs  much  embarrassed.*  (112) 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Cl'r  at  6**,  but  soon  obsc.  by  mist :  obs.  impos.  to  9**,  and  p.  all  n't. 

Rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

P'y  cl'dy :  moon :  no  A.B.  susp.  to  10** :  none  from  2**  to  5**  of  16th, 

Clear.     Moon.     No  A.B.  to  10**.  [sky  being  clear. 

Clear.     Moon.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9**. 

Clear.     Moon.     No  A.B.  to  9**. 

Clear.    Moon.     No  A.B.  to  10^**.* 

Clear :  moon :  A.B. ;  being  occupied,  did  not  obs.  it  much.*     (113) 

Cloudless,  but  smoky.     Moon.     No  A.B.  seen  to  9**,  but  obs.  unc. 

Cloudy  and  very  smoky.     Obs.  impos.  to  9^**, 

Clear.     No  A.B.  to  10\ 

Cl'ss,  but  hazy.     No  A.B.  to  moonrise,  and  none  seen  after  to  9i*. 

Cloudless,  but  hazy.     No  A.B.  to  9^^**. 

Clear,  but  foggy  near  horizon.     No  A.B.  to  9^**. 

Mostly  clear.     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Rainy :  obs.  impos.  to  10** :  lighter  in  N.,  p.  from  thinness  of  cl'ds. 

Mostly  clear  at  6**,  then  ov't  to  1 1** :  no  A.B.  at  6** ;  aft.  obs.  impos. 

Clear.     A  long  low  cloud  along  N.  horizon.* 

Ov't  to  9**,  and  later.     Obs.  impos.  to  9**. 

Clear.     Possibly  a  slight  auroral  light  to  10**,  but  som't  unc*  (114) 

Violent  rain  and  wind  storm :  obs.  impos.  to  11**,  and  d's  all  night. 

Qear.*  (116) 

Cl'r  and  cl'dy  by  turns :  no  A.B.  to  10^**,  or  pos.  a  very  faint  light. 

Clear.     Slight  A.B.  during  evening:  no  streamers  to  10\       (^^®) 

Almost  entirely  ov't:  obs.  nearly  impos.  to  10**,  and  d's  all  night.* 


Oct.  8th.— After  that  nothing  seen  to  lOh.  A  decided  A.B.  at  8b  45m  a.  m.  of  8th :  streamers 
about  6^  high,  fccnerally  drifting  to  eastward. 

Oct.  10th.— No  streamers  seen.  At  8h  ▲.  m.  of  11th  a  segment  of  light  in  N.  about  2^  high. 
No  streamers. 

Oct.  11th. — ^An  unusual  light  suspected  through  breaks  in  the  clouds,  but  not  certain ;  up  to 
9h.    Probably  a  faint  aurora. 

Oct.  21st.— [Prof.  C.  U.  Shcpard  on  board  Great  Western  saw  auroral  display.] 

Oct  22d. — r^o  corona.    Red  stains,  white  streamers,  some  40^  high. 

Not.  3d. — Above  that  seems  to  be  a  £Eiint  unusual  light.  No  streamers  seen*  I  presume  it 
is  a  fiUnt  A.B. ;  up  to  lOii. 

Nov.  4th.— Dr.  Chas.  Hooker  saw  an  A.B.  this  morning,  3b  ▲.  m.    Not  very  splendid. 

N«iT.  6th.— A  yery  slight  auroral  dawn  in  N.,  and  sligntly  uncertain  whether  it  is  unusual; 
up  to  10b. 

Nov.  9th.— Through  breaks  in  clouds  appeared  some  unusual  light  in  N.,  but  doubtftiL 
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Ov't.     Obs.  impos.  to  10**. 

Clear.     A  slight  auroral  light  in  N.  now  and  then  to  11**.*     (H^) 

Ov't  early  part  of  ev'g ;  err  at  9|**,  and  onward.     No  A.B.  to  10^^ 

Mostly  clear  to  midnight.     No  A.B.  to  ll\ 

Ov't,  lOffgy.     Obs.  impos.  to  11**. 

Ov't.     Obs.  impos.  to  11\ 

Clear.     Moon  interferes.     No  A,B.  to  10**. 

Ov't.     Obs.  impos.  to  10**.*  (118) 

Ov't.     Obs.  impos.  to  10\ 

Clear.    Moon.     No  A.B.  to  10**.  [to  night. 

M'y  cl'r  aft.  7^** ;  bank  of  cl'ds  in  N. :  no  A.B.  seen  to  1 1** :  moon  fVill 

Clear.    Moon.    No  AB.  to  9**. 

Clear.     Moon.     No  A.B.  to  9**. 

Partly  clear  at  sunset  and  to  7**,  after  which  ov't.*  (H^) 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear  and  fine.     No  A.B.  to  9**. 

Clear.    No  A.B.  to  11**. 

Clear.    No  A.  B.  to  11**. 

Clear.     No  A.B.  to  ll\ 

Mostly  clear.     No  A.B.  to  ll^ 

Mostly  clear,  hazy.    No  A.B.  to  10**. 

Ov't     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Almost  entirely  ov't  to  10**,  when  it  suddenly  cleared  up.*      (120) 

Mostly  clear.    No  A.B.  to  11**.  [no  A.B. 

M'v  ov't  aft.  7** :  obs.  n'y  impos.  to  10** ;  oc'l  breaks  in  cl'ds :  prob. 

Wh'y  ov't  to  10**,  and  d's  all  n't :  obs.  impos. :  N.E.  rain  storm  com- 

Wholly  ov't  to  10**,  and  d's  all  n't:  rainy  d'g  the  day.         [ing  on. 

Wh'y  ov't  and  raining :  obs.  inipos.  to  10**,  and  p.  most  or  all  ni^t. 

Clear.     Moon  to  8|\     No  A.B.  to  10**. 

Ov't  and  rainy  after  9** :  obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear  after  8**.    Moon,     rfo  A.B.  to  10|**. 

Mostly  clear.    Moon.    Some  clouds  about  N.* 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't,  snowing :  high  wind  from  N.  or  N.N. W. :  obs.  impos.  all  n't, 

P'y  cl'r  after  9** :  obs.  impos.  before :  can  hear  of  no  A.B.  after  that 

Clear.    No  A.B.  to  10**.    Moon.  [time. 

Clear.    Moon.    No  A.B.  to  10**. 

Clear,    Moon.    No  A.B.  to  10**. 

Clear.    Moon.    No  A.B.  to  10**. 

Mostly  ov't.    Moon.     Obs.  uncertain.    No  A.B.  prob.  to  10**. 

Ov't  and  snowing.     Obs.  impos.  to  10**. 

Ov't  and  snowing.     Obs.  impos.  to  10**. 

Ov't    Obs.  inapos.  to  10**. 

Clear.    No  A.B.  to  10^ 

Clear.    No  A.B.  to  ll^ 

Snowing  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


Nov.  llth.— PoBsiblT  not  nnnsual,  but  probably  an  A.B.    Apparently  an  unosnal  light  from 
lOh  to  llh  in  W.  near  horizon. 
Not.  ITth. — At  2h  a.  ic  of  18th  Dr.  J.  G.  PerciTal  Baw  an  A.B. ;  an  arch  and  some  streaxnoi. 
Nov.  23d.— A  considerable  A.B.,  beghming  at  5b  SOm.    Reddish  Ught  40«  high ;  few  8tr«ill> 
rt.    Brifcbt  wliite  light  after. 

Dec  4th.— A  sliirht  A.B.  between  lOli  and  llii  probably. 
Dec.  18th.— A  uight  A.B.  suspected,  bat  yeiy  uncertain ;  up  to  lOb. 
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Feb. 


Mostly  ov't,  clearing:  p.  no  A,B.  to  10*» ;  obs.  unc  on ac*t  of  cPdi. 

Mostly  ov't.    Obs.  nearly  impos.  to  10^. 

Mostly  clear.     No  A.B.  to  ll\* 

Clear.    No  A.B.  to  12\     [A.B.  at  4^  a.  m.  of  1st]  (121) 

Very  clear.    No  A.B.  to  midnight. 

Mostly  clear.    No  A.B.  to  11^. 

Clear.    Fine  display  of  A.B. :  not  higher  than  40**.* 

Mostly  ov't.* 

Clear.    A.R* 

Mostly  clear.    No  A.B.  to  10*. 

Clear.    No  A.B.  to  9*. 

Clear.    No  A.B.  to  9^ 

Mostly  clear.    No  A.B.  to  10\ 

Mostly  ov't.    Obs.  impos.  to  9*^. 

Ov't  and  snowing.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Clear.    Moon  interferes.    No  A.B.  seen  to  10*. 

Ov't  to  8* ;  then  clearing,  and  clear  by  9*.    No  A.B.  to  9^*. 

Ov't.     Obs.  impos.  to  11*. 

Crdy  and  p'y  cl'r  by  turns :  moon:  obs.  una:  no  A.B.  susp.  to  10^. 

Clear.    Moon.    No  A.B.  to  11*. 

Clear.    Moon.    No  A.B.  to  10*. 

Clear.    No  A.B.  to  10*. 

Ov't.     Obs.  impos.  to  10*. 

Mostly  ov't.     Obs.  impos.  to  10*. 

Very  clear.     No  A.B.    Moon  rose  at  8*. 

Snowing.     Obs.  impos.,  doubtless  all  night. 

Ov't  to  8^* ;  afterwards  clear.    No  A.B.  to  9^*. 

Clear.    No  A.B.  to  10*. 

Clear.    No  A.B.  to  10*. 

Mostly  clear  to  9|*.    No  A.B.  to  9^*.    Clouding  up. 

Mostly  clear.    No  A,B.  to  10*. 

Ov't.    Obs.  impos.  to  11*,  and  doubtless  all  night. 

Obs.  impos.  to  10*,  and  doubtless  all  night:  foggy  and  druusling. 

Clearing  between  8*  and  9*.    Very  clear  soon  after  9*.*         fl26 

Clear  early  part  of  evening.     Ov't  at  8^*,  and  onward.*         (126 

Mostly  ov^t,  and  obs.  nearly  impos.  to  10*.* 

Clear.    No  A.B.  to  9*. 

Clear.    No  A.B.  to  10*. 

Clear.     No  A.B.  to  10*. 

Mostly  ov't.    Obs.  impos.  to  10*. 

Clear  early  part  of  evening ;  ov't  at  9*.    No  A.B.  seen. 

Clear.    A.B.  seen.*  (127) 

Ov't;  foggy.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Ov't;  ramin^.     Obs.  impos.  to  10*,  and  doubtless  all  night. 

Ov't.     Obs.  mipos.  to  10*,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  to  10*. 

Mostly  ov't.    Obs.  nearly  impos.  to  10*.    None  seen. 


! 


Dec  80th. — At  llh  I  thought  there  was  a  very  faint  auroral  light ;  uucertain. 
Jan.  Sd. — Much  red  light ;  streamers  and  arches.    Most  brilliant  from  0h  to  Th. 
Jan.  4th. — Evidently  some  (but  not  great)  display  of  A.B. ;  obscured  by  clouds. 
Jan.  5th.— Not  much  up  to  lOh,  but  a  luminous  arch,  not  changing  much,  about  7^  high  st 
vertex:  occasional  streamers. 
Jan.  90th.— Fine  auroral  arch  low  in  the  N.    I  saw  no  streamers.    Arch  0^  high  at  vertti. 
Jan.  81st. — Low  arch  in  N.    I  saw  no  streamers.    Arch  6^  high  at  vertex. 
Feb.  1st.— A  fidnt  auroral  light  suspected. 
Feb.  TUl— A  low  arch  In  N.  with  occasional  streamert,  not  more  than  29^  ]i%k. 
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Herricl^s  Auroral  Register, 

Mostly  ov't :  obs.  n'y  impos.  to  10^ :  none  seen :  moon  also  interC 

Ov't,  misty.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  to  10*». 

Mostly  ov't.     Obs.  impos.  to  10^. 

Mostly  ov't.     Moon.     Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10^,  and  douotless  much  later. 

Thick  fog.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**. 

Clear.     Slight  auroral  appearances  low  in  north.*  (^28) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Much  obsc.  by  clouds.     Obs.  nearly  impos.  to  10\    None  seen. 

Mostly  clear.     No  A.B.  to  10**.     Obs.  som't  embarrassed  bv  cl'ds. 

Ov't.     Obs.  nearly  or  quite  impos.  to  10^**,  and  prob.  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10\     [Clear  at  11** ;  no  A.B. :  fide  E.  P.  M.] 

Half  clear.     No  A.B.  to  10**.     Obs.  embarrassed  by  clouds  a  little. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

M'y  ov't  to  9**,  when  cl'ss  but  hazy:  no  A.B.  to  10**,  but  obs.  unc. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cloudless,  but  hazy.     No  A.B.  to  10**. 

Clear.     Fine  A. B.*  (129) 

Clear.     No  A.B.  to  10**,  or  pos.  a  very  faint  light  in  N.  about  10**. 

Clear.    Moon.     No  A.B.  to  10**. 

Clear.     Moon.     No  A.B.  to  9**. 

Mostly  clear.     Moon.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Clear.    Moon.     No  A.B.  to  10**. 

Clear.    Moon.     No  A.B.  to  8**. 

Mostly  clear ;  low  clouds  m  N.    Moon.     No  A.B.  to  9**. 

Mostly  ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**. 

Mostly  clear  to  9^**,  then  clouding  over.    No  A.B.  seen  or  susp. 

Ov't  to  10**,  then  clear.    Moon.     No  A.B.  to  11**. 

Ov't  to  10**,  and  doubtless  later.     Obs.  impos. 

Ov't,  rainy.     Obs.  impos  to  10**. 

Ov't.     Obs.  impos.  to  11**. 

Clear.    No  A.B.  to  10**. 

Mostly  clear,  but  some  clouds  in  N.    No  A.B.  to  9**,  and  p.  none. 

Ov't  to  9**,  and  doubtless  all  night. 

Sleet,  snow,  and  rain  all  ev'g.     Obs.  impos.  to  10**,  and  d's  later. 

Clear.*  (130) 

Clear.*  (131) 

Partly  clear  to  8^**.  then  ov't.    No  A.B.     Cloudy  during  night  d's. 

Ov't  entirely  to  10**,  and  doubtless  all  night.     Obs.  impos. 

Cloudless  but  foggy.     Obs.  below  25°  impos.    None  susp.  to  9^^**. 

Ov't  and  rainy.     Obs.  impos.  to  11**. 

Clear.*  (132) 


Feb.  2lRt. — No  streamers  seen  to  lOh. 

March  5th.— Not  seen  or  visible  untU  9h  SOm :  gradually  increased  until  the  low  arch  wm 
Teiy  luminous.    Streamers  perhaps  20^  high,  and  some  red  Hffht 

iCarch  25th.— Most  of  evening  no  auroral  light,  but  from  9b  to  lOb  there  was  a  slight  A.B. ; 
dawn  merely. 

March  36tli.— No  A.B.  to  9b,  but  about  10b  there  seemed  to  be  a  very  fiilnt  auroral  light  In  N. 

March  Slst — Not  watched  before  9b,  but  some  very  fiiint  traces  of  A.B.  suspected  up  to  lOh. 
[A  splendid  display  at  2h  30m  a. m.,  April  Ist;  reported  by  Mr.  WiUard  Lyon:  crimson  and 
white  streamers  reached  almost  to  senith.] 
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Clearing  in  evening;  clear  at  9** :  faint  auroral  light  visible.  (183) 

Clear.     No  A.B.  to  10\ 

Mostly  clear.     No  A.B.  to  10**. 

Clear.     Slight  auroral  appearance  in  N.  to  10^** :  moon  interC  (184) 

Clean    Moon.    No  A.B.  to  10^. 

Clear.     Moon.     No  A.B.  to  9*». 

Clear.    Moon.     No  A.B.  to  11\ 

Clear.     Moon.     No  AB.  to  10*». 

Clear.    Moon.     No  AB.  to  10*». 

Clear.     Moon.     No  AB.  to  10*». 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**  and  later. 

Clear.     Moon.     No  AB.  to  9**. 

Ov't.     Obs.  impos.  to  10**. 

Clear.     Moon.     No  AB.  to  10**. 

Mostly  clear.    Moon.     No  AB.  to  10**. 

Clear.     Moon.    No  AB.  to  lOj**. 

Ov't.     Obs.  impos.  to  10**. 

Cl'r :  very  sl't  AB.  at  9**,  and  aft.  to  9^**,  when  I  ceased  obs.        (\  36) 

Clear.     Slight  A.B.  at  10**  and  a  little  before:  no  streamers.     (136) 

Clear.    No  AB.  to  9**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Parllv  obsc.  by  clouds.    No  A.B.  to  10**  apparently,  and  p.  none. 

Mostly  clear.     AB.  beginning  after  twilight.*  (137) 

Ov't     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**. 

Clear.    No  AB.  to  9**. 

Ov't,  rainy  at  9**  and  after.    Obs.  impos.  to  10**,  and  d's  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    No  AB.  to  10**. 

Clear.*  (188) 

Clear.     No  AB.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  later. 

Cloudy  in  N. :  moon  interferes :  obs.  n'y  impos.  to  10** :  none  seen. 

Clear.    No  AB.  to  10**.    Moon. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  no  doubt  all  night. 

Ov't     Obs.  impos.  to  10**. 

Mostly  clear.    Moon.    No  A.B.  to  9J**. 

Partly  cloudy.     Moon.     Obs.  uncertain.     No  A.B.  seen  to  9J**. 

Clear.     Moon.     No  AB.  to  9|^**. 

Clear,  mostly.    Moon.     No  A.B.  to  9|**.  [no  A.B.  seen. 

Ov't     Obs.  impos.  to  10**.     Clear  (I  am  told)  between  10**  and  11** ; 

Clear.     Moon.     No  AB.  to  9^**. 

Clear.     No  AB.  to  9**.     Moon  then  rose.     None  seen  after,  to  9^**. 

Clear,  but  slightly  hazy.     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.     Rain  in  night 


April  24th.-— Much  ditfUse  lieht,  and  now  and  then  etreamcrVf  some  20^  hif^h.  Lonfi;  cloud  in 
N.  obscures  the  low  arch.    rA.B.  seen  in  Ireland  same  night.] 

May  1st.— Apparently  a  faint  auroral  llicht  in  N.  at  different  times  up  to  10b  90m.  Some  slight 
uncertainty  as  to  its  anronii  nature.    Probably  the  AB. 
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July 


Obs.  impos. 

Some  rain.     Obs.  impoB. 


Iferrick*8  Auroral  Register, 

Ov't  and  rainy  in  ev'g.     Obs,  impos.  to  10^,  and  doubtless  all  n't. 

Mostly  clear  after  9*».     No  A.B.  to  10*». 

Clear  after  9**,  except  long  low  clouds  in  N.* 

Clear.     No  A.B.  to  9*^  40". 

CPr :  I  did  not  obs.,  but  from  what  I  can  learn,  prob.  no  A.B.  to  10**. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10»». 

Clear.     No  A.B.  to  10*». 

Hazy  and  somewhat  cloudy.     A  conspicuous  A.B.*  (139) 

Clear.     A.B.,  moderate.*  (140) 

Mostly  clear.     No  A.B.  to  9^^. 

Ov't  to  10*»,  and  doubtless  all  night. 

Ov't  to  10**,  and  doubtless  all  night. 

Ov't  to  10*",  and  no  doubt  all  night. 

Ov't  to  10*^,  and  doubtless  all  night. 

Clear.     Moon  interferes.     No  a!b.  to  lOf*. 

M'y  ov't :  obs.  n'y  or  quite  impos.  to  1 1^ :  oc'l  breaks ;  no  A.B.  seen. 

Ov't,  a  little  rain  in  ev'g.     Obs.  impos.  to  10**,  and  prob.  all  night 

Mostly  ov't.     Obs.  impos.  to  10^. 

Clear.     No  A.B.  to  lO**. 

Mostly  ov't.     Obs.  impos.  to  10**. 

Partly  cl'r :  cl'y  in  N. :  moon :  obs.  nearly  or  quite  impos.  to  10**. 

Half  clear.    Moon.    At  10**  nearly  clear  in  N. :  no  A.B.  seen  to  10^. 

Clear.     Moon.     No  A.B.  to  10^**.  [A.B,  seen. 

M'y  ov't.    Cl'r  in  N.  a  little  after  9** ;  at  9^**  wh'y  ov't :  moon :  no 

Mostly  clear.     Moon  interferes.* 

Very  clear.     No  A.B.  to  10^**.     Moon  rose  about  9^**. 

Clear.     No  A.B.  to  10^ 

Ov't,  rain  in  night.     Obs.  impos.  till  after  midnight. 

Much  ov't,  and  at  10**  almost  entirely.* 

Clear.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  11**.     Lightning  in  N.  from  9**  to  10^  oc'y. 

Mostly  cloudy.     Obs.  nearly  impos.  to  10^**,    None  seen. 

Clear.     No  A.B.  to  10^**. 

Mostly  clear,  but  slightly  hazy.     No  A.B.  to  10^**.  [aft.  ov't 

Ov't  below  20° ;  mostly  cl'r  aoove :  no  A.B.  seen  to  9^** ;  then  and 

Mostly  clear  in  N.     No  A.B.  to  10**. 

M'y  ov't  and  wh'y  so  after  9^** :  no  A.B.  seen  at  cl'r  intervals  in  N. 

Hazy.     Obs.  obstructed.     No  A.B.  seen  to  1 0^**. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

At  9**  ov't,  and  onward  to  10^**,  and  later.     Obs.  impos. 

Fleecy  cl'ds :  no  A.B.  seen  to  1 1**,  p.  none :  at  1 H**  wn'y  ov't  in  N. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night.  # 

Ov't.     Obs.  impos.  to  11^**. 

Clear.     Moon  interferes.     No  A.B.  to  10**. 

Sky  nmch  cl'ded  by  cirri :  moon :  obs.  very  imperf :  none  seen  to  10**. 

Wh'y  ov't.     Obs.  impos.  to  10**,  and  d's  all  night.     Rain  in  night. 


May  23d. — Watched  to  llh ;  possibly  a  faint  auroral  lip:lit,  but  uncertain. 

May  29tb. — A  narrow  belt  overhead  between  9li  and  lOh ;  and  after  lOh  auroral  wares  as  high 
as  zenith. 

May  80th. — About  9b  20ra,  several  streamers  30®  hlirh. 

June  15th. — I  have  some  suspicion  that  there  is  at  9h80ni  an  unusual  light,  but  am  fiu*  from 
being  certain. 

June  19th.— Observation  nearly  impossible  to  10b,  probably  all  night.  Some  light  among 
clouds  in  N. ;  possibly  an  A.B.f  but  very  doubtful 
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\ng. 


Ov't  and  rainy.     Obs.  iropos.  to  10**,  and  doubtless  all  ni^ht. 

Ov't  and  rainy.     Obs.  impos.  to  Hi**,  and  doubtless  all  night. 

Mostly  elear  after  9\     Moon  interferes.     No  A.B.  to  10**. 

Clear.     Moon.     No  A.B.  to  10**. 

Hazy.     Moon.     Obs.  embarrassed.     No  A.R  seen  to  10**  20". 

Thick  haze ;  few  stars  visible.    Obs,  impos.  to  10**,  and  p.  all  night.* 

Ov't.     Obs,  impos.  to  10**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  to  10\ 

Clear.     Moon.     No  AB.  to  10^**. 

Clear.     A  very  faint  auroral  bank  in  N.  susp.  from  9**  to  10\*   (141) 

Mostly  ov't  after  8**  50"* :  obs.  impos.  to  10**,  and  prob.  all  night, 

Ov't     Obs,  impos.  to  10^**. 

Clear.     No  A.B.  to  \^\ 

Clear.     No  A.R  to  loj**.    Faint  zod.  light  in  N.  and  N.N.W. 

Clear.     No  A.B.  to  10**. 

Clear,  but  somewhat  hazy.     No  A.B.  to  10^^**. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10^^**,  or  pos.  a  very  faint  illumination ;  doubtful 

Clear :  a  faint  auroral  light  between  10**  and  11**,  and  p.  later.*  (142) 

Clear.     No  A.  B.  to  10**. 

Clear.     No  A  B,  to  10**  25". 

Mostly  ov't     Obs.  impos.  to  10^**. 

Clear,     A.B.  from  8^**  onward.*  (143) 

Hazy  about  hor. :  no  AB.  tolO^^**:  a  faint  A. B.  w'd  not  be  visible. 

Py  cl'r  for  15"  at  9** :  no  AB.  then :  ov't  aft.  and  obs.  impos.  to  10**, 

Ov't     Obs.  impos.  to  10^**,  and  prob.  all  night        [and  p.  all  night 

Ov't     Obs.  impos.  to  10**,  and  probably  most  of  night. 

Ov't  and  rainy  to  1**  (4th)  at  least,  and  p,  all  night :  obs.  impos. 

Ov't  wholly  to  10^     Clearing  off  about  10J^     No  AB.  then. 

Clear.     Moon  interferes.     No  AB.  to  10**. 

Mostly  ov't     Obs,  impoa  to  10**,  and  probably  to  midnight 

Clear.     No  AR  to  9^".     Moon  interferes, 

Cl'y  and  r'y  early  in  ev'g :  aft«r  9^^**  m'y  cl'r :  no  A  B.  to  10** :  moon. 

Beautifully  clear :  no  AB,  d'g  whole  n't :  moon  inter£  to  3**  of  10th. 

Clear,     No  AR  to  11**.     Moon. 

Ov't     Thunder  shower  about  11**,     ObsL  impoe.  to  that  time. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Ov't  and  rainy  to  midnight,  and  ov't  doubtless  all  night 

Very  clear.     Moon  interferes.     No  AB.  seen  to  11**. 

Mostly  clear.     No  AB.  to  10^     Moon  interferes. 

Clear :  no  A  B.  to  8^**,  when  moon  rose :  none  seen  after  that  to  10^. 

Clear,  but  hazy  near  horizon.     No  AB.  to  10^**. 

Clear.     No  A  B.  to  10^**. 

Mostly  clear.     A  considerable  AB.  from  8**  onward,*  (l^^) 

Mostly  clear;  hazy  about  horizon.     No  AB.  seen  to  10^\ 

Clear.     No  AB.  to  10\     Zod.  light  faintly  visible  in  N.W,  at  9^ 

Clear.    No  A  R  to  10**. 


Jolj  12th. — Some  appearance  like  an  anroral  (?)  belt  seen  by  Prof.  Olmsted  between  9h  and  lOh, 
BZtendinjB:  Arom  N.  to  S.  and  overhead ;  driftinf^  eastward,  soon  vanished.  Probably  not  auroraL 

July  loth. — Moon  interficres.    No  streamers  seen  to  lOh. 

Jnly  25th. — No  streamers  seen.    [Streamers  seen  before  9h  by  Mr.  T.  Llnsley.] 

Jaly  29th. — Low  arch,  mneh  difibse  nebulons  light.  Id  definite  streaks  as  high  as  zenith ;  few 
itreamers :  watched  until  lOh  8CNn ;  light  feeble ;  no  corona  formed. 

Ang.  lOth.—Brightest  from  Sl>  to  Oh.    Arches  15o  high,  but  little  streaming.    Watched  to 
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Oct. 


HerricVa  Auroral  RegUter. 

Ov't.     Obs.  impos.  to  10 J**. 

Mostly  clear  to  9^**,  then  clouding.*  (145) 

Clear:  no  A.B.  to9^*»:  zod.  light  in  N.  W.  and  W.  by  S. ;  very  faint 

Mostly  ov't.     Obs.  impos.  to  10**. 

Much  clouded.     Obs.  difficult  and  doubtful.     Prob.  none  to  10**. 

Much  clouded,  but  a  considerable  A.B.  visible  to  11**.*  (1*^) 

Mostly  clear.     No  A.B.  to  ll\*  (147) 

Clear  mostly.     No  AB.  to  10**. 

V'ery  clear.     No  A.B.  to  10**. 

Hazy  to  9**,  and  cloudy  after.     No  A.B.  seen,  and  p.  none  to  10^. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     No  A.B.  to  10**. 

Ov't  to  10**.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^^**,  and  probably  most  of  the  night. 

Clear.     Moon  interferes.     No  A.B.  to  10**. 

Mostly  clear.     No  A.B.  to  9^**.     Moon. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Raining  at  9**.     Obs.  impos.  to  10**,  and  doubtless  later. 

Ov't  and  rainy.     Obs.  impos.  to  9iJ^**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10**,  and  later  no  doubt. 

Very  clear.     Moon.     No  A.B.  to  9  J**. 

Clear.     Moon.     No  A.B.  to  9^**. 

Partly  cl'r  to  9**,  aft.  to  10**  ov't,  rain :  no  A.B.  seen,  but  moon  interC 

Clear.     Moon  rose  at  8**.     No  A.B.  to  8**,  nor  after  to  10**. 

Mostly  clear.     No  A.B.  to  10**.* 

Partly  clear.     No  A.B.  to  9**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     A  slight  A.B.* 

Cloudless  but  hazy.     No  A.B.  to  9^**. 

M'y  cl'r :  a  conspicuous  A.B. :  streamers  40°  high  at  times.* 

Clear.     A.B.  suspected.* 

Cl'r:  noAB.tolO**:  do.  atN.  Y.    (Mr.  A.  B.  H.  at  N.  H. :  I  went  to 

Clear :  no  A.B.  to  10** ;  same  at  N.  Y.    Mr.  A.  B.  H.  at  N.  H.   [N.  Y.) 

Clear :  no  A.B.  to  10** ;  same  at  N.  Y.    Mr.  A.  B.  H.  at  N.  H.* 

Clear.     No  A.B.  to  9**. 

Partly  clear.     No  AB.  to  9**. 

Very  hazy :  a  moderate  A.B.  w'd  not  be  vis.     No  A.B.  seen  to  10**. 

Very  hazv :  a  moderate  A.B.  w'd  not  be  vis.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  d's  all  night;  rain  during  night. 

Entirely  ov't;  drizzling:  obs.  impos.  to  10**,  and  d's  all  night 

Entirely  ov't,  and  some  drizzle :  oW  impos.  to  10**,  and  d's  all  night 

Al't  wh'y  ov't  to  9iJ^** :  moon :  obs.  impos.  to  9^**,  when  cl'ring  offi 

Very  clear,  but  moon  interferes.     No  A.B.  seen  to  9 J**.* 


(148) 


Aug.  24th. — A.B.  Buspccted.  Singular  long  streaks  of  Ught  in  8.E.,  N.W.,  and  elsewhere. 
[A.B.  seen  at  Cattekill,  N.  T.,  by  Prof.  Olmsted,  after  lOh.    Streamers  at  Ilk.] 

Aug.  28th. — An  arch  40®  high  in  N.,  between  lOh  and  llh :  few  streamers. 

Aug.  29ih.— At  12h  I  think  there  was  a  slight  A.B.    Not  to  be  seen  at  lli  or  2li  a.  m.  of  SOth. 

Sept.  16th.~[Mr.  Gilbert  Dean,  Jr.,  Tale  College,  reports  that  he  saw  about  Ih  a.  m.  of  16Ui, 
In  Dutchess  Co.,  N.  Y.,  a  grand  auroral  display;  a  corona  was  formed.] 

Sept.  19th.~Faint  light  low  in  N.  for  15®  each  side  of  N. ;  not  visible  until  9h;  seen  to  lOh; 
BO  streamers :  not  watched  longer. 

Sept.  21st.— Began  before  end  of  twilight ;  a  bright  band  10®  or  12®  high,  with  much  diflhte 
light  80®  high  above  it,  all  filling  about  120®  of  horizon :  dark  segment  beneath.  Watched  at 
Intervals  to  10b ;  fine  display  at  Oh  40m  a.  m.  of  22d. 

Sept.  22d. — Some  singular  arcuate  streaks  in  N.    A.B.  no  doubt. 

Sept  25th.— Mr.  C.  S.  Lvman  saw  at  Manchester,  Conn.,  an  A.B.  at  llli  45m,  but  no  streamers. 

Oct.  4th.~At  21i  A.M.  of  5tli,  thonglit  there  was  a  faint  illumination  in  N^  but  it  may  be 
donbtAU. 
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Nov. 


Clear. 
Ov't. 
Ov't. 
Ov't. 


Very  clear.    Moon.    No  A.B.  to  9**. 

Clear.     Moon.     No  A.B.  to  10**,  nor  at  4**  of  7th,  moon  having  set. 

Clear:  moon :  no  A.B.  to  10**,  nor  at  5**  of  8th,  when  moon  had  set. 

M'y  cl'r :  moon :  no  A.B.  to  9^**,  when  it  was  too  cloudy  for  obs. 

Ov't,  raining.     Obs.  impos.  to  10**,  and  prob.  2  or  3  hours  later. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night:  rain  at  sunrise. 

Ov't  to  9** ;  n'y  cl'r  at  lO**. :  no  A.B.  then  vis, :  moon  greatly  interf 

Clear.     Moon.     No  A.B.  to  lO**. 

Clean     Moon.     No  A.B.  to  10 J**. 

Mostly  clear.     No  A.B.  to  7**,  w^hen  moon  rose.     None  seen  to  10\ 

Clear.     No  A.B.  to  8**,  when  moon  rose.     None  seen  aft.  to  10\ 

No  A.B.  to  ^\ 

Obs.  impos.  to  10**,  and  probably  all  night. 

Obs.  impos.  to  10**,  and  doubtless  through  the  night. 

Obs.  impos.  to  10**,  and  prob.  all  night.    Rainy  at  5**  a.  m. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night.* 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.     ^  distinct  A.B.*  ilhVi 

Clear.     A  faint  auroral  bank  about  the  north.*  (1^2) 

Ov't.     Obs.  nearly  or  quite  impos.  to  10**,  and  probably  later. 
Ov't  and  rainy.     Obs.  impos.  to  1 1**,  and  d's  later.  [above  cl'ds. 

Ov't  to  9^** ;  m'y  cl'r  at  lOj**,  except  about  5°  in  N.  hor. :  no  A.B.  vis. 
Mostly  cl'r,  but  some  cl'ds  about  N.  and  oc'y  elsewhere.*       (158) 
Mostly  clouded.     Obs.  nearly  impos.  to  9^**.     None  seen. 
Ov't  and  stormy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Almost  wholly  ov't.     Obs.  n'y  impos.  to  10**,  and  p.  most  of  night.* 
Clear.     Moon  set  at  9**  25"*.     A  decided  A.B.  then  visible.*    (154) 
Clear.     Moon  interferes.     No  A.B.  seen  to  9^**. 
Clear,  but  slightly  hazy  about  horizon.     Moon.     No  A.B.  seen  to  9**. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
M'y  obsc.  by  thin  cl'ds :  obs.  n'y  or  quite  impos.  to  1 1**,  and  p.  all  n't. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Mostly  ov't  with  thin  clouds.     Obs.  impos.  to  10**,  and  d's  later. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  undoubtedly  all  night. 
Ov't  and  rainy :  obs.  impos.  to  9f **,  and  d's  all  n't :  stormy  all  night. 
Mostly  ov't  by  thin  clouds.     Obs.  impos.  to  10**,  and  p.  most  of  n't. 
Al't  entirely  cl'y :  obs.  impos.  to  10^**,  and  p.  all  n't :  ov't  at  dawn. 
Almost  wh'y  ov't  to  1 1** :  obs.  impos. :  cl'y  until  near  sunrise  of  1 3th. 
Very  clear.     A.B.  seen  from  6^^  to  moonrise,  about  8i[^**.*       (155) 
Ov't :  r'y  d'g  n't  and  at  sunrise :  obs.  impos.  to  10**,  and  d's  all  n't 
Clear.     A.B.  from  about  6J**  onward.*  (156) 


Oct.  20th. — At  10b  clouds  slightly  broken  in  N.,  and  some  uncertain  appearances  of  annsual 
light,  but  too  cloudy  to  determine. 

Oct.  22d.~An  arch  2^  or  8^  hi^h  \j\ng  80^  or  ¥P  along  northern  horizon.  Some  streamers 
lO^^  hl^  seen  by  Mr.  A.  B.  Haile  about  8b. 

Oct.  '&A.—1  did  not  watch  long.    At  9li  could  not  see. 

Oct.  *^th. — A  decided  A.B.  most  luminous  about  lOh,  when  there  was  a  strong  light  for  60^ 
or  80^  horizontal  extent,  and  about  V)9  high.    1  saw  no  streamers. 

Oct.  90th. — About  0li  SOm  clouds  brolcen  in  N.  for  a  short  time,  and  there  teemed  to  be  some 
unusual  Ught^ut  it  is  quite  donbtfhl. 

Oct.  Slst— watched  at  intervals  until  lOh.  Horizon  for  50o  mumined  8o  or  lO^  high.  Light 
strong;  an  indistinct  arch,  but  I  saw  no  streamers. 

Nov.  18th.— Horizon  illumined  for  100^  about  5^  or  99  high.  I  saw  no  streamers,  but  pre- 
sume they  might  have  been  seen. 

Nov.  I5th.--watched  occasionally,  but  saw  no  streamers.  Horizon  illumined  for  90^  or 
10(K>,  about  50  high. 
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Serrick'*8  Auroral  JRegtster, 

Mostly  ov't  to  10**,  and  obs.  impos.* 

Mostly  clear  after  S^ :  no  A.B.  to  10**,  and  none  from  12*^  to  1^  a.  ic. 

Ov't  and  snowing :  obs.  impos.  to  10^,  and  d's  all  night.     [A.B.  then. 

Ov't  most  of  ev'g ;  d'r  in  N.  just  before  8**  and  betw^n  9**  and  lO** :  no 

Clear.     A.B.  visible  from  6^*'  to  lO**,  and  prob.  all  night.*  (157) 

Ov't.     Obs.  impos.  to  12*',  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  imj)08.  to  10^,  and  doubtless  all  night. 

Ov't  until  9*" ;  soon  after  quite  clear.*  (^58) 

Ov't  to  9^^  ;  aft.  cl'y  in  X.  for  30^  high :  obs.  n'y  prevented :  no  fi^reat 

Ov't  and  rainy  to  1 1**  at  least ;  snowing  at  12** :  obs.  impos.      [A.B. 

Ov't  to  9** :  cPring  9*"  to  10*",  hazy  to  10^** :  obs.  n'y  imp. ;  none  seen. 

Clear  to  7**,  after  m'y  cl'y  to  lO]** :  no  A.B.  seen  to  7**,  and  aft.  obs. 

Cloudy  to  7^**,  after  that  clear.     No  A.B.  to  lO^**.  [impos. 

Ov't  to  9f^,  and  probably  all  night.     Obs.  impos. 

Clear.     No  A.B.  seen  to  10*",  but  moon  interferes.*  (l^®) 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Cl'r :  no  A.B.  to  1 0  J**,  after  som't  cl'y  in  N. :  no  A.B.  seen  to  1 1-J\ 

Scattered  cl'ds  to  7^**,  after  that  cl'r:  moon:  no  A.B.  seen  to  10\ 

Wholly  ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Wholly  ov't  to  11**,  ana  doubtless  all  night. 

Wholly  ov't  to  9^,  and  d's  all  night :  snowing  all  day  and  ev'g. 

Clear.     Moon.     No  A.B.  to  lO**. 

Mostly  ov't,  especially  in  N.     Moon.     Obs.  impos.  to  10^. 

Ov't.     Obs.  impos.  to  10**,  and  prob.  all  night.     Rain  at  6**  a.  m. 

Clear.     Moon.     No  A.B.  to  10\ 

Clear.     3Ioon.     No  A.B.  to  10**. 

Ov't  and  niiny.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     A  slight  A  B. ;  no  streamers.*  (1^0) 

Clear.     No  A.B.  to  10\ 

Ov't  to  10**,  and  doubtless  later.     Obs.  impos. 

Ov't  and  snowing  from  3**  to  10**,  and  after.     Obs.  impos. 


Clear.     A  slight  A.B.  all  the  evening  to  10^**.* 


(161) 


Clear.     No  A.B.  to  10^ 

Cl'r :  no  A.B.  to  lO^^**,  or  perhaps  at  10^**  very  sl't  illumination  in  N. 

So  much  clouded  that  obs.  was  impos.  to  10^**  at  least. 

Mostly  clear.     A.B.  seen  from  about  6^**  to  10**  and  after.* 

Clear.     A.B.  seen.* 

Ov't.     Obs.  impos.  to  11**. 

Clear.* 


liSa! 


(164) 


Nov.  16th. — After  lOh  clear.    There  \»  apparently  a  faint  light  in  N.,  but  I  am  not  certain. 

Nov.  20th  — I  watched  it  occasionally,  but  saw  'no  streamers  •  the  ll^ht  was  strong  for  100® 
of  N.  horizon ;  arch  at  one  time  about  10^  high.  At  8h  lOm  a  piece  of  arch  whose  lower  edge 
cut  ^  Ursie  Maoris ;  it  was  about  50^  lon^,  most  E.  of  N.  It  was  gone  at  8b  30m.  Zodiacal 
light  faintly  discernible  from  Junction  of  Galaxy  and  bow  of  Serpentarius,  extending  to  head 
4>i  Capricomus ;  but  it  is  quite  uncertain  how  fur  it  extends. 

Nov.  33d. — I  think  there  was  a  slli^bt  A.B.  between  9h  and  lOh  very  low  in  N. 

Nov.  dOth.— At  lOh  35n  there  is  a  fuint  auroral  light  in  N.  horizon. 

Dec.  18th. — Merely  a  faint  variable  light  low  in  N.  horizon. 

Dec.  17th.— About  SO®  of  N.  horizon  illumined  1^  or  2°  high.  I  saw  no  streamers,  but  did 
not  watch  attentively.  Zodiacal  light  has  become  quite  plain :  reaches  indistinctly  to  a  Arietls, 
l>at  29  more  southerly. 

Dec.  21st. — I  watched  at  intervals,  in  all  SOm  or  40m.  Saw  only  two  streamers,  viz.  at  6h  ITiai 
to  Oh  37m  in  Lyra.  In  the  N.  there  was  much  diffiise  light,  and  an  arch  elevated  3^  to  6^,  flue* 
tnating  of  course,  but  quite  distinct;  arch  comprised  perhaps  90®  of  horizon. 

Dec  22d.— Being  occupied  could  not  observe  until  8h  .S5m ;  at  that  time  there  was  a  narrow 
«egment  of  an  arch  between  t  Draconis  and  Mizar,  well  defined  and  constant  for  15m. — See 
a.  H.  Daily  Berald  for  Dec.  23d. 

Dec  2kh. — During  most  of  the  evening  there  seemed  to  be  a  faintly  luminous  vapor  in  the 
N.  particularly,  but  also  more  or  less  elsewhere.  It  could  scarcely  have  been  nebulous  hazi- 
nesa.  There  were  also  sing^ilar  long  faintly  luminous  streaks,  chiefly  in  N.,  but  obeying  no 
tuual  aorond  lawa.    I  am  iDclined  to  consider  the  whole  as  an  auroral  afiiiir  of  little  intensity. 
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Dec  25!Clea^to9^* 

26  Ov't  and  snowing.     Oba.  impos.  to  11^,  and  all  night 

27  Clear.     No  AB.  to  10^\     Zod.  I't  reaches  to  N.  Dee.  9**,  RA.  26°. 

28  Clear.     Moon  interferes  until  9»»  20*".*  (166) 

29  Ov't.     Obs.  impos.  to  10*»,  and  probably  all  night. 


30 

31 
1841. 

Jan.     1 


Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

M'y  ov't.     Obs.  impos.  to  lO*",  and  p.  most  of  n't :  ov't  at  6^  a.  m. 


Ov't  and  rainy  in  part.     Obs.  impos.  to  1 1^,  and  doubtless  later. 
2; Mostly  clear:  moon  interferes:  no  A.B.  to  10^ :  clear  at  6^**  a. m. 
3  Clear.     Moon.     No  A.B.  to  9»».     No  A.B.  from  b^  to  6^  of  4th. 


4 
5 
6 


Feb. 


15 
16 
17 
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20 
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Clear.     Moon.     No  A.B.  to  ^^. 

Ov't.     Obs.  impos.  to  11*^,  and  doubtless  all  night. 

Ov't,  foggy.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't,  foggy  and  rainy.     Obs,  impos.  to  9*^,  and  undoubtedly  all  n't. 

Mostly  ov  t.     Obs.  impos.  to  10^.  and  most  probably  all  night. 

Mostly  ov't:  moon  interf. :  obs.  n  y  impos.  to  10**,  and  p.  all  night. 

10  Ov't;  gentle  rain.     Obs.  impos.  to  11^**,  and  doubtless  all  night. 

11  lOv't;  drizzling  rain.     Obs.  impos.  to  11^,  and  doubtless  later. 
12!  Mostly  clear  to  9**  40".     No  A.B. :  aft.  whollv  ov't,  d's  all  night. 
131  Ov't  and  snowing.     Obs.  impos.  to  10**,  and  aoubtless  all  night. 
14  Ov't  entirely.     Obs.  impos.  to  10^**,  and  doubtless  all  night.* 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Wholly  ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 

Mostly  clear,  but  hazy  oefore  8**.* 

Wh'y  ov't:  obs.  impos.  to  10**,  and  d's  all  night.       [and  d's  all  n't. 

Wh'y  ov't,  except  from  8**  to  8^** :  obs.  before  and  aft.  impos.  to  1 1}**, 

Almost  wholly  ov't  with  some  rain  about  10**.     Obs.  impos.  to  IP. 

Clear.     A  very  faint  A.B.  suspected,  but  uncertain.*  (1^^) 

Ov't  to  8^**  and  after  9|**,  p.  all  n't:  very  cl'r  about  9** :  noA.B.  then. 

Ov't  and  rainy  until  about  9**.     About  lOf**  clear.     No  A.B.  then. 

Ov't;  snow  squall  between  7**  and  8^;  mostly  clear  at  10**.*  (167) 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Partly  ov't  until  9**,  when  and  alter  mostly  clear ;  som't  misty.* 

Clear.     Moon  interferes  until  1^**.*  (1^8) 

Ov't  and  raining  a  little.     Obs.  impos.  to  11**,  and  prob.  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.     3foon.     No  A.B.  seen  to  10**. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  d's  later:  cl'r  in  mom. 

Ov't  and  snowing  at  11**.     Obs.  impos.  to  11**,  and  prob.  all  night. 

Clear.     Moon.     No  A.B.  to  9J**. 

Hazy.     Obs.  nearly  impos.  to  midnight.     No  AB.  seen. 


Dec  2.5th. — No  A.B.  to  that  time,  although  I  once  or  twice  suspected  a  very  faint  light  in  N., 
bot  I  incline  to  thinlc  there  was  no  A.B.    Overcast  at  lOh  and  after,  all  night  probably. 

Dec  28th.— ^me  slight  A.B.  suspected,  but  uncertain.  Between  5h  and  ftb  a.  m.  of  29th  the 
A.B.  was  visible ;  considerable  light  in  N.,  and  some  streaming  ^^  or  1(K>  high,  with  a  red  tinge. 

Jan  14th.— A.B.  reported  as  seen  at  Worcester,  Mass. — See  9<A  Sepori  t/'Mats,  State  Lunatie 
MoKpUal. 

Jan.  18th. — At  times  I  thought  there  was  a  veir  faint  light ;  but  at  other  times  when  examin- 
ing critically,  I  could  not  detect  any.  On  the  whole  I  am  uncertain,  but  rather  suspect  an  oc- 
casional very  fiiint  light  in  N. 

Jan.  22d. — Probably  there  is  an  unusual,  but  very  faint  light  in  N. 

Jan.  35th. — A.B.  then  visible ;  a  bright  ligbt  in  N.  extending  in  altitude  about  S*^,  I  saw  no 
■treament,  but  did  not  look  two  minutes.    At  51*  a.  m.  of  26th  the  light  in  N.  still  visible. 

Jan.  27th. — A  very  faint  A.R  suspected,  but  quite  doubtfhL 

Jan.  28tb. — A  faint  auroral  light  suspected,  but  uncertain  on  account  of  moonlight;  probably 
there  is  a  aUght  aoronu    Zodiacal  light  visible  in  £.  up  to  Spica. 
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HerricVs  Auroral  Megister, 

M'y  cl'r :  d'g  total  eclipse  of  moon  no  A.B.  vig. :  none  8een  to  1 0*** 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Clear.     A  very  considerable  A.B.*  (^^®) 

Mostly  clear.     A  distinct  A.B. ;  a  low  arch  in  N.*  O^^) 

Snowing.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     No  A.B.  to  10\  [c'd  have  been  detected. 

Hazy ;  obs.  unc. :  no  A.B.  »een  to  10^** :  none  but  a  considerable  one 

Clear.*  "  (171) 

Clear.     No  A.B.  to  9i\ 

Clear.     No  A.B.  to  l6*». 

Mostly  clear  to  9^  :  after  that  more  cloudy  in  N.  but  no  A.B.* 

Mostly  ov't :  obs.  n'y  impos.  to  10**,  and  p.  all  night :  no  A^B.  seen. 

Ov't.     Obs.  impos.  to  11**  at  least. 

Mostly  clear.    No  A.B.  to  10**.* 

Mostly  clear.     No  A.B.  to  10^**. 

Mostly  clear.     No  A.B.  to  10*. 

Ov't.     Obs.  impos.  to  10**. 

Mostly  ov't.*  ri72] 

Mostly  ov't  and  obs.  nearly  impos.  to  10**.*  v*^^] 

Clear.*  (174] 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Mostly  ov't,     Obs.  impos.  to  10^**,  and  doubtless  all  night.. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Clear.    Moon.     No  A.B.  seen  to  11**. 

Clear.     Moon.     No  A.B.  to  10\ 

Mostly  ov't.     Obs.  impos.  to  10**,  and  prob.  all  night.  [to  9^**. 

M'y  ov't :  moon :  obs.  n'y  impos. :  no  A.B.  seen  in  clear  spaces  in  N. 

Clear.     Moon.     No  A.B.  to  10^**. 

M'y  ov't,  and  wh'y  so  after  8** :  no  A.B.  seen  to  8**,  after  obs.  impos. 

Snowing  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht. 

Ov't;  snowing  after  9** :  obs.  impos.  to  10**,  and  d's  most  of  night. 

Mostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     A  slight  auroral  light  in  the  N.  seen  up  to  10^**.         (175) 

Ov't.     Obs.  impos.  to  10**,  and  d's  all  night.     Snowing  d'g  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10**,  and  probably  later. 

Mostly  ov't.     Obs.  nearly  impos.  to  10**.* 

Ov't  and  snowing.     Obs.  impos.  to  10**,  then  partly  breaking  up. 


Feb.  7tta.— About  6h  50m,  besides  a  lai^e  general  illumination  in  N.,  there  was  a  luiDinoot 
spot  about  5^^  high  in  £.,  and  nn  irre^^lar  wide  band  of  fluctuating  rapory  light  from  horUon 
about  N.  0O<)  W.  nearly  to  zenith ;  no  regular  belt  was  formed,  and  thin  part  soon  fSeided.  The 
A.B.  continued  in  N.  to  10b  at  least.    1  saw  no  streamers.    Moon  after  8h. 

Feb.  8th. — About  8h  55m,  only  a  small  segfment  of  about  m^  long  of  thiis  arch  was  risible,  ex- 
tending from  N.  to  N.  10^  W.,  it  was  constant  for  a  few  minutes.    I  saw  no  streamers  to  10j|ii. 

Feb.  12th. — Occupied  within  most  of  evening ;  but  other  observers  reported  that  there  waa 
no  A.B.    At  lOh  I  was  tolerably  sure  that  there  was  a  faint  illumination  in  N.  horizon. 

Feb.  15th. — [A.B.  seen  at  Worcester,  Mass. — 9tk  Report  Lunatic  ABylum.^ 

Feb.  18th. — Mr.  Wm.  Stow,  city  watchman,  informs  me  that  there  was,  between  21i  and  41i 
A.  M.  of  ISlh,  considerable  auroral  light  in  N. :  lie  saw  no  streamers. 

Feb.  23d. — A  considerable  A.B.  visible  between  7li  and  8l»,  but  soon  after  overcast.  Vcir  lit- 
tle streaming,  but  an  irregular  band  of  light  50°  high  in  N. ;  bright  spots  in  W.N.W.  and  E. 

Feb.  23d. — Through  fissures  in  the  clouds  there  seemed  some  unusual  light.  I  strongly  siu- 
pect  an  A.B.    rA.B.  seen  at  Worcester,  Mass.1 

Feb.  24th.— At  lOh  there  was  a  faint  auroral  light  in  N.  I  saw  none  between  9h  and  lOh.  It 
was  faint,  but,  I  thinlc,  certain.    Mr.  F.  Bradley  saw  short  streamers  at  111*. 

March  15tb. — No  A.B.  seen,  and  none  but  a  brilliant  one  could  have  been  seen.  [Mr.  C.  8. 
Lyman  suspected  a  fiiint  auroral  light    A.B.  seen  at  Worcester,  Mass.,  14th  and  15th  msts.] 
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Partly  clear  hut  most  of  the  time  cloudy  in  nortL* 

Ov't  to  10^  at  least.* 

Clear.     A  slight  A.B.  most  of  evening. 

Clear,  but  hazy  about  horizon.* 

Clear.     No  A.B.  to  10^* 

Art  wh'y  ov't  to  9**,  aft.  stars  seen ;  hazy :  no  A.B  seen  to  11** 

Cleared  up  about  lO**.*  (178) 

Clear.*  (179) 

M'y  cl'r ;  low  cFd  in  N. :  faint  A.B.  w'd  not  be  vis. :  no  A.B.  seen. 

Mostly  cl'r :  moon  interf. :  no  A.B.  seen  to  10**,  but  obs.  not  certain. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  nicht. 

Ov't,  slight  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear  in  N.     Moon  interferes.     No  A.B.  seen  to  10^ 

Almost  entirely  ov't.     Obs.  impos.  to  10**,  and  prob.  all  night. 

Clear.     Moon  mterferes.     No  A.B.  to  10**, 

Ov't  and  rainy.     Thunder  storm  in  evening.     Obs.  impos.  to  11**. 

Mostly  clear.     Moon.     No  A.B.  to  10^**. 

Ov't  and  stormy.     Obs.  impos.  to  10^. 

Ov't  and  rainy  m  part.     Obs.  impos.  to  9^**,  and  prob.  all  night. 

Clear.     Moon.     No  A.B. 

Ov't,  misty  and  rainy.     Obs.  impos.  to  10**,  and  d's  all  night. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't,  some  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  much  later. 

Mostly  clear  to  9**,  after  that  mostly  cloudy  in  N.* 

Violent  northeasterly  snow  storm.     Obs.  impos.  all  night. 

Clear.     No  A.B.  to  \Q^^, 

Clear,  but  a  long  cloud  low  in  N.     No  A.B.  to  10**, 

Clear.     No  A.B.  to  10^ 

Clear.     A  faint  auroral  light  in  N.  between  8**  and  9**.* 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Partly  clear.     AB.     Considerable  general  illumination.* 

Clear.     A.B.  seen  to  1**  a.  m.  of  20th.* 

Ov't,  raining  after  8^^**,  probably  all  night.     Obs.  impos. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't,  raining  most  of  the  time :  obs.  impos.  to  10**,  and  d's  all  night. 

Ov't;  drizzling  rain.     Obs.  impos.  to  10**,  and  undoubtedly  all  n't. 

Ov't,  except  about  8**.     Obs.  impos.  to  10**,  and  d's  all  night.* 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 


(180) 


(181) 


Ifftrcli  ITth. — No  A.B.  certainly  seen,  but  at  intervals  there  seemed  to  be  some  iUumination, 
probablj  the  contrast  of  sky  and  clouds. 

ICarch  18th. — Behind  the  clouds  there  appeared  to  be  some  unusual  light  in  N.,  but  it  may 
bare  been  doe  to  thinness  of  clouds  In  tliat  quarter. 

liarch  20th. — Mr.  A.  B.  Halle  thinks  there  was  a  faint  auroral  light  about  lib ;  this  is  rather 
doabtful. 

March  21  st. — About  lOh  iSm  there  was  a  faint  auroral  light  in  N.  [Prof.  £.  A.  Andrews  in- 
finnis  me  that  a  traveller  told  him  that  during  the  night  (coming  from  Worcester)  he  saw  the 
A.B.  veiy  splendid] 

March  2Sd. — A  bright  auroral  light  round  N.  horizon  about  S^^  high,  with  some  streamers. 

March  24th. — An  auroral  arch  low  in  N.  horizon  all  the  evening,  about  2^  high ;  bright.  I 
aaw  DO  streamers. 

April  11th. — A  &int  auroral  light  in  N.    I  saw  no  streamers,  but  could  not  observe  long. 

April  16th. — Scarcely  discernible  after  91i,  the  skv  becoming  then  slightly  hazy. 

April  18th. — I  saw  no  definite  streamers,  but  1  did  not  watch  long.    Seen  all  the  evening* 

April  19ch. — General  light  and  occasional  streamers  10^  or  15^  high. 

April  24th. — ^A  burning  shop  mistaken  for  an  A  B.  at  Hartford. 
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June 


Iferrick's  Auroral  Regiater. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear:  moon:  no  A.B.  seen  to  lO^^**,  but  I  was  within  most  of  ev'g. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  clear,     jloon.     No  A.B.  to  10*". 

Clear.     Moon.     No  A.B.  to  9**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^. 

Ov't  and  rainy.     Obs.  impos.  to  10^^,  and  doubtless  all  night.   ' 

Mostly  clear.  ^  Moon.     No  AM.  to  9**. 

Ov't  and  rainy  in  part.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     A  faint  A.B.  lying  low  in  N. :  seen  to  10^.  {^^^) 

Almost  wholly  ov't.     Obs.  im])os.  to  9^**,  and  doubtless  all  night. 

Ov't  and  misty.     Obs.  impos.  to  9:^**,  and  doubtless  all  night. 

Beautifully  clear.     No  A.B.  to  9^*". 

Almost  entirely  ov't.     Obs.  nearly  impos.  to  10:^^.     None  seen. 

Clear  and  fine.     No  A.B.  to  10^. 

Mostly  ov't.     Obs.  nearly  impos.  to  9^**.     None  seen. 

Mostly  ov't.     Obs.  impos.  to  9^**. 

Clear,  but  somewhat  hazy  about  horizon.     No  A.B.  to  9^**. 

Clear.     No  A.B.  to  10^^ 

Clear.     No  A.B.  to  9^^ 

Ov't  to  9^  ;  clear  between  9^  and  10**.     No  A.B.  then. 

Clear.     No  A.B.  to  9l^ 

Cloudless,  but  very  hazy  towards  horizon.     No  A.B.  seen  to  9^**. 

Ov't:  obs.  impos.  to  9^%  and  p.  all  n't:  thunder  shower  about  1**. 

Clear.     Moon  beti^ins  to  interfere.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  most  of  the  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear  to  10**,  when  fleecy  clouds  came  over:  moon :  no  A.B.  to  lO**. 

liain  most  of  ev'g ;  p'y  cl'r  aft.  9** :  obs.  impos.  to  10**,  p.  most  of  nH. 

Beautifully  clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Beautifully  clear.     Moon  intei-feres.     No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear  after  9**.     No  A.B.  to  lO^J**.     Moon  interferes. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10^**. 

Mostly  clear.     Moon.     No  A.B.  to  10**. 

Hazy,  with  some  cirri :  moon :  no  A.B.  seen  to  10^**,  but  obs.  unc. 

Clear.     No  A.B.  to  \0\\ 

Mostly  ov't;  a  little  rain  about  8**.     Obs.  impos.  to  10**. 

Mostly  clear.     No  A.B.  to  10**. 

Mostly  clear.     No  A.B.  to  lOj**. 

Clear;  few  clouds  in  N.W.     No  A.B.  to  10**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Much  ov't,  especially  in  N.     Obs.  impos.  to  10**. 

Ov't  to  10**,  and  probably  all  night.     Obs.  impos. 

Ov't  and  raining  part  of  night:  obs.  impos.  to  10^**,  and  p.  all  n't. 

Beautifully  clear.*  '  (186) 

Beautifully  clear.     No  A.B.  to  11**. 


June  15th. — About  10b  observing  carefully  for  zodiacal  light,  which  Is,  I  think,  BtiU  visible 
shiefly  between  N.  and  W.  At  this  period  1  feel  quite  sure  that  there  is  a  faint  auroral  bank, 
low  in  the  northern  horizon.    I  saw  no  streamers. 
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Mostly  ov't* 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Partly  clear  to  9^** ;  after  that  to  10^  ov't  and  obs.  impos. 

Clear.     No  A.B.  to  11^.     [A.B.  seen  at  Worcester,  Mass.] 

Ov't.     Obs.  impos.  to  lO*'. 

Ov't,     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't;  drizzling  mist.     Obs.  impos.  to  10'',  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10^,  and  probably  most  of  the  night. 

Ov't,     Obs.  impos.  to  10^,  and  doubtless  later. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^^. 

Clear.     Moon.     No  AB.  to  10**. 

3Iostly  clear  but  hazy :  moon :  no  A.B.  to  10^**,  but  obs.  uncertain. 

Sky  obscured  here  and  there  by  cirri.     Moon.     No  A.B.  to  10 J**. 

Clear  in  north;  some  clouds  elsewhere.     Moon.     No  A.B.  to  10^. 

Clear.     Moon.     No  A.B.  to  10\ 

Mostly  clear.     Moon.     No  A.B.  to  10*". 

Ov't :  frequent  lightning.     Obs.  impos.  to  10^,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't,  with  slight  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Beautifully  clear.     No  A.B.  to  10**,  when  the  moon  rose.* 

Mostly  ov  t.     Obs.  imj)os.  after — to  10**,  and  doubtless  later. 

Very  clear.     No  A.B.  to  10**.* 

Mostly  clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10^**. 

Clear  to  about  10**,  when  it  suddenly  became  ov't :  no  A.B.  to  9**  60". 

Ov't  to  10**,  and  prob.  most  of  night.     Thunder  shower  about  9\ 

Clear,  except  a  long  cloud  in  N.     No  A.B.  seen  to  10 J**. 

Clear.     No  A.B.  to  lOj**.* 

Clear.     No  A.B.  to  10**  20". 

Clear.     No  A.B.  to  10^**. 

Considerably  clouded  in  north.*  (187) 

Clear.     No  A.B.  to  10^**. 

Clear.*  (188) 

Mostly  clear,  but  hazy  around  horizon.     No  A.B.  seen  to  10j\ 

M'y  ov't ;  showery  tol  1**,  when  n'y  cl'r  in  N.,  and  there  was  no  A.B. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  to  midnight. 

Clear.     Moon.     No  A.B.  to  10|**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 


Jnne  17th. — Among  the  broken  clouds  in  the  N.  there  was  much  unusual  light  about  lOh  SOm 
(for  it  was  too  much  overcast  earlier);  a  considerable  A.B.  without  much  doubt.  [A.B.  seen 
at  Worcester,  Mass.] 

July  8th.— At  9b  4^m  went  out  with  Mr.  A.  B.  Halle  and  Mr.  J.  T.  Hotchkiss  to  look  for  the 
xodlacal  lifht  We  decide  that  there  is  a  faint  light  or  milklness,  extending  ft*om  about  Caa- 
siopeia  to  Leo,  through  the  N.W.,  about  10®  or  12°  high.  It  has  no  definite  outline  but  is  cer- 
tainly reaL    Near  Cassiopeia  it  is  of  course  confounded  with  the  Galaxy. 

July  10th.— From  9h  40™  to  9h  50m  Mr.  A.  B.  Haile  and  myself  observed  for  the  zodiacal  light. 
It  corresponds  with  w^bat  we  saw  Thursday  the  8th.  It  U  about  Leo  very  faint,  and  must  be 
inspected  by  indirect  ^rlances.    It  reaches  perhaps  to  Denebola. 

July  16th.— Faint  light,  which  I  suppose  the  *'  zodiacal/'  still  to  be  seen  about  9b  45in  to  lOh, 
firom  N.  to  N.W.,  as  described  a  few  days  since. 

July  19th.— A  conspicuous  A.B.  vbiblc  from  9h  to  lOh,  and  doubtless  later,  illuminating  N. 
borizon  about  90^,  and  to  a  central  oltitude  of  15<^ ;  much  general  light  and  occasional  stream- 
ers, some  of  them  bright.    Color  yellowish-white.    Clouds  interfere  with  observation. 

July  21st,— A  foint  auroral  illumination  at  10b,  and  also  at  2h  of  22d ;  a  dusky  light,  like  fog 
sUghtlj  iUamlnated.    I  saw  no  streamers. 
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HerricVB  Auroral  Register. 

Cl'r:  moon:  noA.B.  seentolO**.        [A.  B.  seen  at  Worcester,  Masa 

Cirrous  clouds  in  N. :  moon :  obs.  n'y  impos. :  no  A.B.  seen  to  10*. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Ov't  and  rainy.     Obs.  impos  to  10**,  and  doubtless  much  later. 

Clear.    Moon.     No  AB.  to  9^**. 

Cl'r:  moon  full:  adistinct  A.B.  at9*»  40"forafewminute8.*     (189) 

Clear:  moon:  no  A.  B.  seen  to  10^**;  but  I  was  within  until  9**  40". 

Mostly  ov't.     Obs.  impos.  to  10 J**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**. 

Much  ov't  at  times:  but  at  9**  the  N.E.  and  E.  were  clear.*     (190) 

Clear,  but  hazy  about  horizon.     No  A.B.  seen  to  10**. 

Al't  wholly  ov't  and  wholly  so  after  9**,  prob.  all  n't.    Obs.  impos. 

Ov't  to  10 J**  at  least.     Obs.  impos. 

Ov't  and  rainy  after  10**.     Obs.  impos.  to  11**,  and  d's  all  night. 

Ov't  to  10** :  p'y  cl'r  (at  10^**)  in  N.  W. :  obs.  imp.  to  11\  and  p.  all  n't 

Ov't  to  10**,  then  p'y  cl'r  in  S.W.  for  a  while.     Obs.  im^os.  to  10J*». 

Art  wholly  ov't  to  lOf**,  and  doubtless  all  ni&^ht.     Obs.  impos. 

Clear.     A  faint  A.B.  all  the  evening  to  11**.*  (191) 

Clear.     No  A.B.  to  lOj**. 

Clear.     No  A.B.  to  9**,  and  none  as  I  can  learn  to  10\ 

Clear,  but  hazy.     No  A.B.  to  10^**. 

Mostly  cl'r  to  ^^,  No  A.B.  to  that  time :  soon  after  wh'y  ov't  to  10^**. 

Cloudless,  but  hazy.     No.  A.B.  to  10**  5"*. 

Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  night. 

Ov't  almost  wholly.     Obs.  impos.  to  10**,  and  doubtless  later. 

Much  clouded  in  N.     Obs.  nearly  impos.  to  10**.*  (1^2) 

Clear.  Moon  interferes.   No  A.B.  to  10**  and  none  at  3 J**  a.m.  of  25tL 

Clear.     Moon.     No  A.B.  to  10^**. 

Ov't,  raining  slightly.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't;  drizzle.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  to  10**,  and  doubtless  all  night.     Obs.  impos. 

Ov't  to  10**,  and  doubtless  all  night.     Obs.  impos. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night.     Moon. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10**. 

Much  obsc.  by  cirri  and  after  9^**  by  thick  cl'ds. 

Mostly  clear  to  9^**,  afterwards  cloudy.     Moon. 

Clear  after  9\     Moon.     No  A.B.  to  10**. 

Clear.     Moon.     No  AB.  to  9^**. 

M'y  cl'r  to  9** :  at  10**  to  midnight  wholly  ov't.     No  A.B.  seen  to  9\ 

Very  clear  most  of  evening.     No  A.B.  to  10**.* 

Very  clear.     No  A.B.  to  10**. 

Clear.     No  A.B. 


[impos.  to  10**. 
Obs.  n'y  or  quite 
No  A.B.  seen. 


Aug.  2d. — Groups  of  short  streamers  rising  ft-om  a  dark  segment,  some  quite  vivid  and  quick- 
movmg  laterally.  None  reached  higher  than  20<^.  Watched  about  15  minutes ;  but  It  soon 
faded.    Moon  greatly  interferes.    Streamers  80°  each  side  of  N. 

Aug.  6th.— 'fherc  was  much  diffuse  light  in  N.,  but  obstructed  by  clouds,  and  about  9b  an 
auroml  band,  rising  in  £.  and  extending  about  40^  high  at  vertex,  towards  the  west :  was  not 
sharply  defined :  moved  upward,  but  disappeared  before  it  reached  zenith.  Clouds  greatly 
Interfere. 

Aug.  14th. — At  times  a  tolerably  distinct  arch  5<>  to  8°  high  at  vertex,  and  occasionally  a  few 
&lnt  streamers. 

Aug.  23d.— About  lOh  20ni  there  was  a  decided  auroral  light  low  in  N.,  but  partially  obscured 
by  clouds. 

Sept.  7th. — At  9h  went  to  Observatory  to  see  if  zodiacal  light  could  be  discovered.  I  am 
doubtful  whether  any  traces  can  be  seen ;  there  seems  to  be  a  very  faint  light  lying  a  few  de- 
grees above  horizon  from  N.  to  W.N.W.  Nothing  visible  in  the  ecliptic,  which  now  cuts  Uie 
notison  at  a  very  small  angle  here. 
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Oct. 


Herrick^s  Auroral  Register. 

Oy\  and  drizzling.     Obs.  impos.  to  lO*'. 

Clear  to  9**.     No  A.B.  seen  to  that  time :  after  that  ov't. 
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susp. 


Almost  wholly  ov't  to  10**,  and  probably  all  night.* 

Ov't  to  10** :  obs.  nearly  or  quite  impos. :  slight  A.B. 

Clear.     No  A.B.  to  10\* 

Clear,  but  somewhat  hazy.     No  A.B.  to  10**. 

Cl'ss,  but  somewhat  hazy  to  9^*».     No  A.B.     At  10**  al't  wh'y  ov't. 

Ov't  and  rainy  to  10**  at  least.     Obs.  impos. 

Clear.     No  A.B.  to  10**.*  (196) 

Clear  to  8** :  after  that  ov't  and  obs.  impos.  to  10**,  and  p.  all  night. 

Clear,  but  hazy  about  horizon.     No  A.B.  to  10**  10°*. 

Ov't.     Obs.  impos.  to  10^^**,  and  probably  later. 

M'y  cl'r :  moon :  no  A.B.  cert,  seen  to  10**,  but  pos.  there  is  a  faint  I't. 

Ov't.    Raining  occasionally  during  ev's  and  night.    Obs.  impos. 

Ov't  and  rainy :  obs.  impos.  to  1 1**,  and  d's  all  night :  ov't  at  4**  A.if. 

Very  clear.     A  conspicuous  A.B.     Moon  interferes.*  ^^^) 

Clear.     A  slight  A.B.  about  7**  to  7i\*  (198) 

Clear.     Moon.     No  A.B.  seen  to  9**  35°*. 

Much  cl'ded ;  moon :  obs.  n'y  impos.  to  10^**,  p.  all  n't :  no  A.B.  seen. 

Ov't,  copious  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    Moon.     No  A.B.  seen  to  10**.  "  [evening. 

M'y  cl'r:  moon  interf. :  no  A.B.  seen  to  9^^** :  within  doors  most  of 

Ov't  wholly.     Obs.  impos.  to  10**,  and  doubtless  ail  night. 

Ov't ;  rain  and  snow. 

Wholly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  ni^ht. 

Wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear,     No  A.B.  seen  to  10**,  but  I  did  not  watch  closely ;  p.  none.* 

Al't  wh'y  ov't ;  raining  from  9**  to  10** :  obs.  impos.  to  10**,  d  s  all  n't. 

Mostly  ov't;  entirely  so  in  N. :  obs.  impos.  to  10**,  and  d's  later. 

Clear.     A.B.  seen  all  the  evening.     Not  very  brilliant.*  (1^®) 

Clear.     No  A.B.  to  9^**. 

Wh'y  ov't :  obs.  impos.  to  10**,  and  d's  all  night.     Rain  d'g  night. 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  prob.  much  later. 

Clear.     No  A.B.  to  10^ 

Mostly  clear.*  (200) 

Mostly  clear.     No  AB.  seen  to  9^** :  did  not  watch  closely. 

Ov't     Obs.  impos.  to  10**. 

Clear :  within  most  of  ev'g :  no  A.B.  from  9^^**  to  10** :  p.  none  in  ev'g. 

Clear:  within  most  of  evening:  no  A.B.  at  lOf** :  p.  none  in  ev'g. 


Sept.  12tb.— A.B.  at  Montreal,  Canada,  according:  to  Prof.  Olmsted,  who  waa  there.    A.B. 

wo  in  Michigan:  J.  N.  Nicollet,  TrawL  Am,  Phil.  8oc.,  N.  S.  8:  838. 

Sept.  18th.— A.B.  seen  in  Michigan :  J.  N.  Nicollet,  Trann.  Am,  Phil.  8oe,,  N.  8.  8:  828. 

Sept.  14th. — At  lOh  15ni  I  suspected  a  very  faint  light  of  A.B.  on  northern  horizon. 

Sept.  18th. — ^Mr.  F.  Bradley  informs  me  that  he  saw  a  slight  A.B.  at  Ilk,  a  few  streamers  10^ 
or  Ido  high. 

Sept.  25th.— A  briUiant  arch  from  W.N.W.  to  E.N.E.  rising  at  8h  (the  highest)  about  40^ ; 
then  broke  up  and  lower  arches  succeeded.  Between  9b  and  lOh,  brilliant  streamers  and  spott ; 
none  seen  higher  than  45^. 

Bepi.  26th. — A  single  wisp  of  auroral  light  in  N.W.  Just  under  the  handle  of  the  dipper  (in 
Ursa  Mi^or),  drifted  slowly  westward  and  downward,  and  disappeared  at  7b  15ni.  Scarcely  any 
oUier  auroral  indications.  Moon  brilliant.  (Short  notice  of  A.B.  of  25th  and  26th  pubushed 
in  Jf.  H.  DaUf  Herald  and  N.  U.  DaUy  PiUadium  of  Sept.  29th.) 

Oct.  6th.— Immediately  after  close  of  twilight  I  searched  for  zodiacal  light ;  skv  yery  clear. 
On  critical  examination  and  comparison  it  appears  to  me  that  there  is  a  very  faint  illumination 
extending  fh>m  about  Arcturus  In  N.W.  to  Galaxy  in  S.S.W.,  and  reaching  upwards  to  a  line 
connecting  e,  a,  and  6  Serpentis.  No  A.B.  at  the  time.  Moon  and  Venus  interfere  in  the 
morning. 

Oct.  i^— An  arch  at  times  2°  or  8<'  high  and  occasional  streamers  lO^'  or  12^  high. 

Oct.  14th.— A  slight  A.B.  at  times,  somewhat  obscured  by  clouds  in  N.  [A.B.  seen  at  Wor* 
oetter,  MiM.] 
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HerricV%  Auroral  Register. 

Ov't  in  N. ;  pV  d'r  elsewhere :  oba.  n'y  impos.  to  10^,  and  p.  later. 

Mostly  ov't.     Moon  interferes  also.*  (201) 

Much  cPded  about  N. :  moon :  obs.  very  unc. :  no  A.B.  seen  to  10**. 

Ov't.     Obs.  iiupos.  to  10**,  and  probably  all  night. 

Clear  early  in  evening.     No  A.B.  at  7^**.     After  9**  ov't 

Clear.     Moon.     No  A.B.  seen  to  10\ 

Clear:  moon :  no  A.B.  seen  to  10^** :  within  most  of  ev'g.*     (202) 

Cloudless,  hazy :  moon :  no  A.B.  seen  to  10** :  within  from  7**  to  10\ 

Clear :  moon :  no  A.B.  seen  to  10:J^** :  within  most  of  evening. 

Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  8**. 

Clear  until  7^^  to  8** ;  after  that  foggy.     Moon.     No  A.B.  seen. 

Clear,  some  haze :  moon :  no  A.B.  seen  to  10** :  within  most  of  ev'g. 

Foggy.     Obs.  impos.  to  11**,  and  probably  all  night. 

Mostly  clear.     Moon.    No  A.B.  seen  to  10**.    Within  most  of  ev'g. 

Very  clear.     No  A.B.  seen  to  10**.     Within  most  of  evening. 

Cl'r  at  7** :  no  A.B.  seen  early  in  ev'g :  ov't  at  9**  and  aft. :  obs.  imp. 

Ov't ;  raining  between  9**  and  10** :  obs.  impos.  to  10**,  and  p.  all  n't 

Very  clear  most  of  evening.     Some  clouds  in  N.  at  10**.*        (203) 

Clear.     No  A.B.  to  11\ 

Clear.     No  A.B.  to  10\ 

M'y  cl'r :  no  A.B.  to  10** ;  pos.  a  faint  auroral  I't  about  7** :  doubtftil 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10^ 

Clear.     No  A.B.  to  ll^     Rainy  at  6**  a.  m.  of  12th. 

Clear.     No  A.B.  to  10**.     None  from  4**  to  6**  a.  m.  of  13th. 

Ov't  to  10**,  then  clear,  and  no  A.B.  visible.     None  at  4**  of  14th. 

Ov't  and  rainy :  obs.  impos.  to  10** :  none  from  4**  to  6**  of  16th :  cl'r. 

Cloudy  in  N.  during  first  part  of  evening.*  (204) 

Clear.     No  A.B.  to  10**. 

Mostly  clear,  but  some  clouds  low  in  N.     No  A.B.  to  10**. 

Clear.     Moon  begins  to  interfere.*  (206) 

Ov't  and  raining  to  10**,  and  doubtless  all  night.     Obs.  impos. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

M'y  cl'r  to  9**,  when  it  became  partially  ov't :  moon  :  no  A.B.  to  10\ 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  clear.     Moon.     No  A.B.  to  10**.     Within  from  7**  to  9^**. 

Considerably  ov't.     Moon.     Obs.  nearly  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  when  clearing.     Moon.     No  AB.  to  10\ 

Mostly  clear.     Moon  interferes.     No  A.B.  seen  to  10**. 


Oct.  20th. — Observation  nearly  or  quite  impossible  up  to  lOh.  Mr.  Jobamah  Ounn,  of  the 
city  watchf  Informs  me  that  about  lb  a.  m.  (2iflt)  there  was  a  brilliant  auroral  display,  not  ex- 
tendlns:  higher  than  40^;  streamers,  rapidly  shlflin^,  &c. 

Oct.  25th. — Mr.  Azariah  Smith  informs  me  that  at  5  a.  m.  this  morning  there  was  some  anro- 
ral  light  in  N.    He  saw  no  streamers. 

Nov.  5th. — There  seemed  then  to  be  considerable  unusual  light  in  N.,  but  the  rising  of  the 
moon  and  the  position  of  the  clouds  made  It  uncertain.  Probably  an  A.B.  Searched  for  the 
£0diacal  light  In  8.W. ;  doubtflil  whether  any  trace  of  it  can  now  be  detected. 

Nov.  15th. — A  slight  A.B.  about  lOh;  a  single  definite  streamer  seen  by  Mr.  F.  Bradley. 

Nov.  18th. — A  beautiful  dispbiv  of  the  Aurora  Borealts,  beginning  as  early  as  5h  45m,  and 
continuing  probably  all  night.  Before  6h  the  display  consisted  chiefly  of  auroral  banks  and 
wisps,  quite  Irregular;  but  after,  and  especially  between  lOh  and  lib,  there  was  a  grand  and 
most  animated  display  of  merry  dancers,  passing  and  repassing,  vanishing  and  flashing  up,  fai 
a  remarkable  manner.  Streamers  occasionally  reached  the  zenith ;  and  about  lib  an  indistinct 
corona  was  formed  for  a  few  minutes.  (See  Pro£  Olmsted's  account  In  ^V.  H,  DaUy  Merald  of 
19th  November,  also  Dr.  J.  G.  Perdval's.) 
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Dec     1 1  Cloudless,  but  hazy  to  8**,  after  that  ov't.     No  A.B.  early  in  ev'g. 

2  P'y  cl'r  at  6** ;  ov't  at  8** :  obs.  impos.  to  10** :  no  A.B.  early  in  ev'g. 

3  Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

4  i  Partly  clear  to  8*".     No  A.B.     Very  clear  at  6**. 
Partly  clear.     No  A.B.  at  9** ;  mostly  clouded  in  N.  before. 
Chiefly  clear.     No  A.B.  to  10*». 
Clear.     No  A.B.  to  10\ 

Clear  at  6** ;  after  ov't  and  obs.  impos.  most  of  night :  no  A.B.  at  6**. 
Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 
Ov't  and  raining.     Obs,  impos.  to  10**,  and  doubtless  all  night. 
Ov't ;  raining  at  10\    Obs.  impos.  to  10**,  and  doubtless  much  later. 

121  Clear.     No  A.B. 

13  i  Ov't*     Obs.  impos.  to  10**,  and  doubtless  all  night. 

14 [Clear.     A.B.,  beginning  at  dusk,  5**  25°*  ^206) 

15  j  Ov't.     Obs.  impos.  to  11*»,  and  probably  all  night.*  (207) 

16 1  Ov't  and  raining.     High  wind  with  rain  all  nipht. 

IViOv't.     Obs.  impos  to  lOiJ^**,  and  doubtless  all  night. 

18  j  Ov't  until  about  10**,  w^hen  it  was  clear  in  N.     No  A.B.  then. 

19:  Much  clouded,  but  oc'y  clear  in  N.     No  A.B.  seen  to  9^**.     Moon. 

20  Ov't ;  snowing  from  8**  and  after :  obs.  impos.  to  1 0^^**,  and  d's  all  n't. 

21 'Clear.    Moon.     No  A.B.  to  10*». 

22 '  Clear :  moon :  no  A.B.  seen  to  10^** :  within  doors  most  of  the  time. 

23 1  Ov't  and  raining  all  night.  [appearance. 

24 1  M'y  cl'r :  moon :  prob.  no  A.B.,  but  at  times  I  susp.  a  faint  auroral 

25 1  Mostly  clear.    Moon.     No  A.B.  seen  to  1 0**.     Within  most  of  ev'g. 

26, Clear.     Moon.     No  A.B.  to  9iJ^**.     Within  most  of  evening. 

27- Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

28  Mostly  clear.     Moon.     No  A.B.  seen  to  10**.     Within  most  of  ev'g. 

29 1  Hazy,  and  p'y  cl'y.     Moon.     No  A.B.  seen  to  10**.      [break  away. 

301  Ov't,  snowing  and  raining :  obs.  impos.  to  10**,  when  cl  ds  began  to 

31  'Clear  until  about  8**,  after  that  ov't.     No  A.B.  seen  to  8**. 

Jan,     1 1  Clear.     No  A.B.  to  10**.     Within  most  of  ev'g.  fbeen  visible. 

2 '  Clouds  in  N. :  no  A.B.  seen  to  9^** :  a  mod.  display  might  not  have 
3 'Clear  and  cloudy  by  turns,  mostly  cloudy.     No  A.B.  seen  to  10**. 
41  Mostly  ov't,  but  chiefly  clear  a  short  time  at  10**.     No  A.B.  then« 

5  Beautifully  clear  and  cold.     No  A.B.  to  10**. 

6  Snowing  and  raining  after  7**.    Obs.  impos.  to  1 1**,  and  d's  all  night. 

7  j  Ov't     Obs.  impos.  to  1 0**. 

8  Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night.* 
9 1  Ov't,  but  clouds  oc'y  broken  in  N. :  some  unusual  liffht  susp. 

10 1  Ov't  till  about  9**,  when  tolerably  clear.  No  A.B.  then  visible. 
1 1  j  Ov't  most  of  evening,  but  clear  at  11**,  when  there  was  no  AB. 
12 1  Ov't.     Obs.  impos.  to  10**.     Clear  toward  morning  at  least. 

13  Very  clear.     No  A.B.  to  10**. 

14  Ov't  until  about  9**,  after  mostly  clear.     No  A.B.  to  10**. 

15  Mostly  clear,  but  some  clouds  in  N.*  (208) 

16  Ov't;  clear  at  8**  and  after.     No  A.B.  to  10**. 


Dec.  14th. — Not  much  action  after  6h  30m.  I  saw  no  streamers,  bat  only  large  brilliant  spots 
here  and  there,  fh>m  £.  to  W.,  and  some  15^  high. 

Dec.  15th.~8ome  light  in  N.,  but  may  be  due  to  thinness  of  clouds  In  that  quarter.  Mr.  F. 
Brmdley  saw  at  8k  what  he  thought  the  A.  B.,  but  rather  an  anomalous  display. 

Jan.  8th.— A.B.  seen  at  llli  at  St.  Louis,  Mo.,  as  per  Meteor.  Jour,  of  Dr.  B.  B.  Brown  {8L 
IxmU  DttHiy  Soeminff  OamUej  Feb.  10, 1842).    Probably  a  moderate  dispUy. 

Jan.  Iftth.— A  considerable  A.B. ;  general  light  for  90®  of  horizon,  extending  5<>  high.  I  Hiw 
BO  streamers,  bat  I  watched  only  a  few  minutes. 
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Herrick^B  Auroral  Register, 

Mostly  clear.     Xo  A.B.  to  10^ 
Clear.     Moon  until  10»».     No  A.B.  to  11*». 
Clear.     Moon.     No  A.B.  to  11*». 

Mostly  clear  to  9*",  after  that  too  cloudy  for  obs.     Moon.* 
Clear  m  N.  during  latter  part  of  evening.     Moon.     No  A.B.  to  10**. 
Clear:  moon:  no  A.B.  to  10^^**:  within  doors  most  of  the  evening. 
Clear.     Moon.     No  A.B.  to  9*». 

Clear  except  a  few  low  clouds  in  N.     Moon.     No  A. B.  to  10\ 
Clear  after  7**.     Moon.     No  A.B.  to  lO*". 
Mostly  clear.     Moon.     No  A.B.  to  10**. 
Clear.     Moon.     No  A.B.  seen  to  11^^**. 
Very  clear.     No  A.B. 

Clear  at  6^** :  no  A.B.  then :  aft.  a  heavy  fog,  and  obs.  impos.  to  10j\ 
Clear.     No  A.B.  to  9^ 
Ov't.     Obs.  impos.  to  11**  at  least. 
Clear.     No  A.B.  to  10»*. 
Clear  but  somewhat  hazy.     No  A.B.  to  10^**. 
Ov't.     Obs.  impos.  to  11*",  and  doubtless  all  night. 
Obs.  impos.  to  11**,  and  doubtless  all  night. 

No  A.B.  to  10»*. 

No  AB.  to  9i**,  when  it  became  partly  clouded.*       (209) 
Obs.  impos.  to  10**,  and  probably  all  night. 
Squalls  of  snow  during  evening.     Clear  after  8^.     No  A.B.  to  10**. 
Clear  after  7i^     No  A.B.  to  10^**. 
Clear.     No  A.B.  to  1 0**. 

Chiefly  clear  to  9** ;  after  that  ov't.*  (210) 

Mostly  clear.     No  A.B.  to  10**. 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  much  later. 
Clear,  except  a  bank  of  cloud  10°  high  in  N.     No  A.B.  to  10**. 
M'y  cl'r  until  9**,  when  it  became  hazy  and  then  cl'y :  no  A.B.  seen. 
Ov''t  and  raining.     Obs.  impos. 
Clear.     Moon  interferes.     No  A.B.  seen  to  10**.* 
Obs.  impos.  to  10**,  and  doubtless  all  night. 

Moon.     No  A.B.  seen  to  10**. 
Obs.  impos.  to  10**. 

Moon.     No  A.B.  seen  to  lOit**. 

Moon.     No  A.B.  seen  to  10**.    "Within  most  of  the  evening. 

Moon.     No  A.B.  seen  to  9**.     Some  cloudiness  in  N. 
Mostly  ov't.     Obs.  nearly  impos.  to  10**.     Moon.     No  A.B.  seen. 
Hazy  and  partly  cl'y  to  9",  aft.  ov't :  moon :  obs.  dif. :  no  A.B.  seen. 
Ov't  and  raining.     Obs.  inipos.  to  10**,  and  prob.  all  night. 
Parti V  clear  to  8**.     No  A.B.  to  8** ;  after  that  too  cloudy  for  obs. 
Mostly  clear.    No  A.B.  to  10**. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't  and  drizzlmg.     Obs.  impos.  to  10**. 
Clear.     No  A.B.  to  10\ 
Cloudless,  but  hazy.     No  A.B.  to  10^**. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10**.     Lightning  in  evenmg. 


Ov't. 

Clear. 

Ov't. 

Clear. 

Clear. 

Clear. 


Jan.  dOtb. — At  times  1  suspected  a  faint  light  in  N.,  but  could  not  determine. 
Feb.  6th. — About  lOh  through  the  clouds  there  appeared  some  indications  of  the  A.B.    I  am 
disposed  to  think  them  real. 
Feb.  11th. — ^About  9b  there  is  a  slight  aurora;  a  luminous  bank  low  in  the  N. 
Feb.  17th.— About  9^  90in,  a  Mnt  Oght  is  suspected  in  N.,  but  very  uncertain. 


Herrick^s  Auroral  Segister. 
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OvH  chiefly  in  evening ;  clearing  about  9^.* 

Very  clear.     No  A.B.  to  lO**. 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Hazy  and  partly  ov't.    Obs.  embarrassed.    No  AB.  seen  to  n\ 

Clear  and  cold.    No  A.B.  to  10^. 

Clear.     No  A.B.  to  10\ 

Clear.    No  A.B.  to  d\ 

Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  nearly  or  quite  impos  to  10^^. 

Hazy.     Obs.  difficult.     No  A.B.  seen  to  10^. 

Cloudless,  but  hazy.     No  AB.  seen  to  10**.    Moon  interferes. 

Mostly  ov't.     Moon.     Obs.  nearly  or  (juite  impos.  to  9**. 

Hazy  and  partly  ov't :  moon :  obs.  n'y  impos. :  no  AB.  seen  to  10**. 

Ov'U     Obs.  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**. 

Clear:  moon :  no  A.B.  seen  to  10^** :  within  most  of  evening. 

Ov't.     Obs.  impos.  to  10**. 

Ov't  and  raining  part  of  the  time:  obs.  impos.  to  10^**,  and  p.  all  n't. 

Ov't  most  of  evening.    Moon.    No  A.B.  seen  during  clear  intervals. 

Mostly  ov't     Obs.  nearly  impos.    No  A.B.  seen. 

Clear.    No  AB.  to  8**. 

Ov't  and  raining  after  8^^**,     Obs.  impos.  to  10**,  and  prob.  all  night 

Mostly  ov't,  but  clear  by  10**  and  afler.     No  AB.  then. 

Clear.    No  AB.  to  10**. 

Cloudless,  but  hazy.     No  AB.  seen  to  10**. 

Very  hazy,  and  by  9**  entirely  ov't  in  N.     Obs.  impos.  to  10**. 

Ov't,  raining  part  of  evening.     Obs.  impos.  to  10**,  and  d's  all  n't 

Ov't    Obs.  impos.  to  10**.  [AB.  then  visible. 

Ov't:  obs.  impos.  to  11**,  when  it  began  to  break  away  in  N. :  no 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  10**. 
A  slight  auroral  light  in  the  N.  during  the  evening.* 
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Ov't 

Ov't 

Ov't 

Clear. 

Clear.* 

Ov't    Obs.  impos.  to  10**,  and  probably  all  night 

Ov't,  and  raining  moderately.     Obs.  impos.  to  10**,  and  d's  all  n't. 

Quite  cloudy  in  N.,  but  considerable  A.n.  visible.*  (213) 

Ov't  most  of  ev'g ;  raining  part  of  time  to  10^^** :  obs.  impos. :  cl'r  in 

Mostly  clear,  but  hazy :  moon  interf. :  no  A.B.  seen  to  1 O^-**.    [mom. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  all  night 

Mostly  clear.     Moon.*  (214) 

Mostly  clear,  but  somewhat  hazy.    Moon.     No  A.B.  seen  to  10**. 

Considerably  ov't  in  the  evening.     Moon.     No  A.B.  seen  to  10**. 


March  7th. — ^Possibly  some  auroral  light  at  that  time,  but  uncertain.  Overcast  from  12h  to 
2h  A.M. 

April  10th.~I  watched  it  but  little. 

April  11th. — A  moderate  AB.  for  20^  each  eide  of  N.  and  extending  2^  to  5^  high.  Occa- 
■lonal  Indefinite  streamers  from  a  low  auroral  bank. 

April  14th.— At  lOh  aOro  Ulnmination  reached  altitude  of  20^  and  horizontal  extent  of  90<>  or 
10(K.  Between  lb  and  8^  a.  m.,  15th,  a  display  of  waves,  passing  up  half-way  to  lenlth,  as  I  am 
informed. 

April  20th.— Slight  AB.  about  llh,  and  (aint  traces  through  the  night 
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May 
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June 


Ilerrick^s  Auroral  Register, 

M'y  clear:  moon :  no  A.B.  seen  to  10** :  within  doors  most  of  ev'g. 
Hazy.     Moon.     No  A.B.  seen  to  10**. 
Ov't  and  misty.     Obs.  impos.  to  10^. 

Ov't  and  raining.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
Very  cPr :  no  A.B.  to  1 0*" :  zod.  light  still  bright  and  conspic.  at  8^**. 
Ov't.     No  obs.  possible  to  10**  at  least. 
Very  clear.     No  A.B.  to  10**. 
Very  clear.     No  A.B.  to  10**. 
Clear  most  of  evening.     No  A.B.  to  10**. 
Clear  after  about  8**.     No  A.B.  to  10**. 
Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
M'y  cl'r,  but  more  cl'y  in  N.  than  elsewhere :  no  A.B.  seen  to  9j**,  but 
Clear.     No  A.B.  to  10**.  [obs.  embarrassed. 

Ov't.     Obs.  impos.  to  10** :  at  11**  n'y  clear  but  hazy :  no  A.B.  then. 
Clear,  but  hazy.     No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  10**. 

Ov't,  with  dense  haze.     Obs.  impos.  to  10**,  and  prob.  all  night. 
Almost  wholly  ov't.     Obs.  impos. 
Clear.     No  A*.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**.  [beine  down. 

Clear:  moon  interl*. :  no  A.B.  seen  to  10**,  and  none  at  11}°,  moon 
Ov't. 

Clear,  but  hazy.     No  A.B.  to  10**.     Moon.  [ing  down. 

Clear,  but  hazy :  no  A.B.  to  10** ;  none  from  2**  to  3**  a.  m.,  moon  be- 
Clear.     Moon.     No  AB.  to  9**. 
Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  10**. 
Clear.     Moon.     No  A.B.  to  10**. 

Ov't  and  mining  part  of  time :  obs.  impos.  to  10**,  and  d's  all  night. 
Clear.     Moon.     No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  to  10**. 
Mostly  clear  to  9^** ;  after  that  ov't.     No  A.B. 
lOv't.     Obs.  imnos.  to  10^**,  and  doubtless  all  night. 
Mostly  clear.     No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  K^V. 
Clear.     No  A.B.  to  10*'. 
Clear.     No  A.B.  to  9|\* 

Clear.     No  A.B.  at  lli^     Within  doors  from  9**  to  11**. 
Clear.     No  A.B.  to  9^**.- 
Ov't.     Obs.  impos.  to  10*** 
Clear  in  N.  and  W.     No  A.B.  to  9f\ 
Very  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  nearly  impos.  to  10**,  and  doubtless  later. 
I  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
I  Ov't;  misty.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
I  Very  clear.     No  A.B.  to  9}**. 
Clear.     No  A.B.  to  10**. 
I  Clear.     Moon  begins  to  interfere.     No  A.B.  to  10**. 


June  Ist. — ^Aboat  this  time  Mr.  Francis  Bradley  also  commenced  an  Auroral  Register  at  New 
HaTcn. 

June  4th. — A  very  considerable  display  of  the  A.B.  seen  at  Rochester,  N.  Y.  A  sone  from 
K  to  W.  about  9h;  then  merrv  dancers  in  N.,  and  after  midnight,  wares.  Bee  an  account  of 
the  display,  signed  **  Howard,*^  in  the  American  Citixenj  Rochester,  N.  Y.,  June  11th. 


Herridfs  Auroral  Register. 
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June  13 
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Ov't  and  raining.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  with  some  rain :  obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't,  with  slight  rabi:  obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  showery.     Obs.  impos.  to  10^*^,  and  doubtless,  all  night. 

Mostly  ov't,  and  some  rain :  obs.  impos.  to  10**,  and  prob.  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.     Moon.     No  A.B.  seen  to  10**,  and  obs.  nearly  impos.] 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't  in  N.     Obs.  impos.  to  10^**,  and  probably  later. 

3Io8tly  ov't.     Obs.  impos.  to  10**  20"*,  and  probably  all  night. 

Clear  after  9**.     No  A.B.  to  10**.     Thunder  shower  from  7|**  to  8i\ 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't,  and  obs.  impos.  to  11**  at  least.     Clear  at  sunset. 

Clear.     No  AB.  to  10\ 

Ov't.     Obs.  imnos.  to  11**  at  least. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10^**. 

Ov't.     Obs.  nearly  or  quite  impos.  to  10^**.* 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

P'y  cl'r,  but  very  hazy ;  m'y  ov  t  after  10** :  obs.  n'y  or  quite  impos. 

Very  hazy:  no  stars  vis.  below  alt.  of  40°:  obs.  n'y  impos.  to  10**, 

Ov't.     Obs.  impos.  to  10**  at  least.  [and  d's  all  night. 

Mostly  ov't ;  wholly  so  after  10** :  obs.  impos.  to  10^**,  and  p.  all  n't. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10\* 

Clear,  somewhat  hazy  about  N.  horizon.* 

Clear:  moon  begins  to  interfere:  no  A.B.  seen  to  10**. 

Ov't  except  in  S.     Obs.  impos.  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Nearly  clear  after  10**.     Moon.* 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  9f  **,  and  doubtless  all  night. 

Clear.    Moon.     No  A.B.  to  9f  \ 

Mostly  clear.     Moon.     No  A.B.  to  10i\ 

Clear.     Moon.     No  A.B.  seen  to  11**. 

After  about  8^**  ov't.     Obs.  impos.  to  10**,  and  prob.  much  later. 

Much  ov't.     Moon.     Obs.  nearly  impos.  to  9J**.     No  A.B.  noticed. 

Many  cirrous  cl'ds  and  much  haze  about  N. :  obs.  n'y  impos.  to  10**. 

Cl'ss,  but  hazy :  moon  after  9** :  no  A.B.  seen,  but  obs.  uncertain. 

Ov't  almost  wholly  to  10**.     Obs.  impos. 

Dense  haze  up  to  aft  of  40° :  obs.  n'y  impos.  to  1 1** : 

Ov't.     Obs.  impos.  to  10^^**,  and  doubtless  later. 

Clear.     No  A.B.  to  11\     Within  from  9f**  to  11\ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 
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no  A.B.  seen. 


July  2d. — A  narrow  opening  through  clouds  in  N.  horizon.  Perhaps  some  unusual  light  be« 
jrond,  but  doubtful. 

July  llth.— From  2h  to  3h  a.  m.  of  13th  there  was  a  fine  auroral  arch  In  N. 

July  12th. — No  A.6.  to  lOh ;  although  about  lOh  I  suspected  a  very  slight  auroral  bank  in 
north ;  probably  none. 

July  16th.— Some  slight  cloudiness  in  N.  illumined  by  the  moon.  Probably  no  A.B.  to  10b 
ISm,  but  obseiration  necesaarily  uncertain. 
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Aug.    1 

2 
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6 
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Herrick^a  Auroral  Register. 

Very  clear.    No  A.B.  to  \0\^* 

Clear.     No  A.B.  to  \0^. 

Ov't,  with  dense  haziness,  almost  completely.     Obs.  impos.  to  10*. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't;  raining  after  10^^.     Obs.  impos.  to  10^**,  and  d's  all  night. 

Ov't,  with  cl  ds  and  haze ;  some  stars  visible.     Obs.  impos.  to  \0\^, 

Ov't ;  some  rain.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
8 1  Partly  ov't:  no  A.B.  to  ll\  or  d'g  n't,  but  sky  most  of  time  cl'y. 
9 .  Ov't  to  9^'*,  after  that  m'y  cl'r  till  about  midnight :  no  A.B.  to  12^ 

10  P'y  clear  to  11^ ;  after  which,  d'g  rest  of  n't,  ov't:  no  A.B.  to  11\ 

1 1  Mostly  ov't  in  N. ;  clear  in  S.     Obs.  impos.  to  1 0**. 

12  Ov't.     Obs.  impos.  to  lO'*,  and  probably  all  night. 

13  Mostly  clear.     Moon.     No  A.B.  to  10**. 

14  Ov't  in  N.  and  elsewhere.     Obs.  impos.  to  10**. 


Sept. 


15  Mostlv  clear.     Moon.     No  A.B.  to  9**. 

16  Ov't  ix>r  the  most  part.     Moon.     Obs.  nearly  or  quite  impos. 

17  Ov't;  rain  about  11\     Obs.  impos. 

18  Mostly  clear  to  9**,  after  that  ov't.     Moon.     No  A.B.  seen. 

19  Clear,  but  hazy  about  horizon.     Moon.     No  A.B.  seen  to  10**. 

20  Clear.     Moon.     No  A.B.  to  9^**.     None  from  IH**  to  12^**. 

21  Clear.     Moon.     No  A.B.  to  9**. 

22  Clear.     Moon.     No  A.B.  to  10\ 
23 1  Clear.     Moon.* 

24. Mostly  ov't.     Obs.  impos.  to  10|**,  and  doubtless  all  night. 
251  Mostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
26 1  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
27;  Ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 
28  Mostly  clear  after  9**.     No  A.B.  to  9^**. 


to  10^ 


29 
30 
31 
1 
2 
3 
4 
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8 
9 
10 
11 
12 
13 
14 
15 
16 


Very  clear.     No  A.B.  to  10**. 

Very  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Clear.     No  A.B.  to  10**. 

Very  clear.* 

Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 

No  A.B.  to  10**. 

No  A.B.  to  10^**.     Within  doors  from  8**  to  10**. 

No  A.B.  to  9^**. 

Obs.  impos.  to  10**,  and  d's  all  night ;  raining  most  of  night 
Nearly  clear.     No  A.B.  to  9^**. 
Clear.     No  A.B.  to  9f  **. 

Mostly  clear:  moon:  no  A.B.  to  10**.     Thunder  storm  about  11**. 
Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 
Mostly  ov't.     Obs.  impos.  to  11**. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


Clear. 
6 !  Clear. 
7  Clear. 

Ov't. 


Anfic.  1st. — A  very  faint  light  in  N.  fVom  Urna  Major  to  PerscnSf  about  5^  altitude,  which  I 
suppose  may  be  zodiacal. 

Aug.  22d. — No  A.B.  to  lOh  30in,  unless  a  luminous  stripe  which  I  saw  at  lOli  lOm  was  auroral. 
It  was  a  dim  belt  extendine:  from  E.  to  W.,  not  seen  lower  than  about  40®  on  E.  and  30®  on  W.,  iu 
lower  edge  near  p  and  7  Draconis  and  i  Cassiopeiae.  No  auroral  appearance  In  N.  By  10b  90b 
the  belt  was  almost  extinct.    I  am  on  the  whole  inclined  to  think  it  may  have  been  a  cloud. 

Sept.  2d.— Mr.  F.  Bradley  saw  several  auroral  streamers ;  about  Sh  80m  also  alight  auronl 
bank  about  4P  high. 


Henick^B  Auroral  Hegister, 
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Sept  17 
18 
19 
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10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 
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28 

29 

30 

31 

Nov.    1 

2 

3 

4 

5 

6 
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Clear.    Moon.    No  A.B.  seen  to  10**.       [pos.  aft.  8^  to  10**  and  later. 

Cl'r  at  7^** :  soon  aft.  ov't  and  r'y :  moon :  no  A.B.  seen,  but  obs.  im- 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

M'y  clear,  but  cloudy  in  N. :  moon :  obs.  n'y  or  quite  impos.  to  9**. 

Mostly  clear.    Moon  interferes  after  8**.    No  A.R  seen  to  10**. 

Clear.    Moon  interferes  in  part.    No  A.B.  seen  to  10**. 

Clear.     No  A.B.  to  10**.    Moon  after  9**. 

Clear.     No  A.B.  to  10**. 

Clear,  but  som't  hazy.    No  A.  B.  to  10**.     [K  C.  H.  at  New  York.] 

Clear.     No  A.B.  seen  to  9\*  (217) 

M'y  cl'r  to  9**,  after  which  too  cl'y  for  obs.    No  A.B.  to  9*. 

Clear.     No  A.B.  to  10**. 

Clear,  except  low  cloud  in  N.    No  A.B.  to  10**. 

Clear.     No  A.B.  to  9**. 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10^ 

Clear.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10**. 

Clear  most  of  evening.     No  A.B.  to  10**. 

Ov't  most  of  evening.     Obs.  inipos.  to  10**.  [n'y  impos. 

Ov't  chiefly;  at  10**  p'j  cPr  in  E.  and  S.E. :  no  A.B.  seen,  and  obs. 

Mostly  cPr :  moon  begins  to  interf. :  no  A.  B.  to  10** :  within  most  of 

Clear.    Moon  interferes.     No  A.B.  seen  to  9^*.  [evening. 

Clear.    Moon.     No  A.B.  to  10|**. 

Mostly  clear.    Moon.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**. 

Clear.    Moon.     No  A.B.  to  10**. 

Hazy.    Moon.    No  A.B.  seen  to  10**,  but  obs.  necessarily  uncertain. 

Hazy,  and  thinly  clouded  in  N.    Moon.    Obs.  unc.    No  A.B.  seen. 

Mostly  ov't:  moon :  obs.  impos.  to  10**,  and  prob.  most  of  night 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear  most  of  evening;  cloudy  at  10**.     No  A.B.  to  10**.    Moon. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Clear.     No  A.B.  to  10**.  [d's  all  night 

Ov't  at  9**  and  aft. :  before  too  hazy  for  obs. :  obs.  impos.  to  10**,  and 

Ov't     Obs.  impos.  to  10**  at  least 

Clear  at  New  York.     No  A.B.  to  10**. 

Clear  at  New  York.     No  A.B.  to  10**. 

Clear  at  New  York.    No  A.B.  to  10\  [from  N.  Y.] 

N'y  cl'r,  but  hazy  about  hor. :  no  A.B.  to  10**.     [E.  C.  H.  on  passage 

Very  hazy  below  alt.  of  20° :  obs.  n'y  impos.  to  1 0** :  no  A.B.  seen. 

Very  hazy  below  alt  of  30° :  obs.  n'v  impos,  to  9** :  no  A.B.  seen. 

Too  hazy  for  obs.  below  alt.  of  30  .    No  A.B.  seen  to  9^**. 

Clear.    No  A.B.  to  10**. 

Clear.* 

Clear.     No  A.B.  to  10**. 

Clear,  but  somewhat  hazy.    No  A.B.  to  9^**. 

Too  cloudy  for  obs.  to  10**  at  least,  and  probably  all  night. 

Ov't    Obs.  impos.  to  9**,  and  doubtless  all  night. 


Sept  28th.~Anroral  Btreamen  seen  about  llh  by  Mr.  W.  B.  Bristol  and  Mr.  R.  W.  Forbes. 
Nov.  8(L— Some  fikint  Ulnmination  suspected  about  9h  90b,  bat  doubtfiU  whether  any  A.B. 
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Dec. 


Herrick^B  Auroral  Register. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't  most  of  ev^g ;  clearing  away  at  9'*,  but  ov't  in  N.  to  10^  at  least. 

Clear  early  in  evening :  moon  interferes :  no  A.B. :  ov't  after  9^.* 

Cl'r :  moon :  no  A.B.  according  to  Mr.  F.  Bradley's  obs. :  I  c'd  not 

Ov't,  with  some  rain.     Obs.  impos.  to  10**  at  least.  [observe. 

Somewhat  cloudy.     Moon.     No  A.B.  seen. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Al't  wh'y  ov't:  obs.  nearly  or  quite  impos.  to  10^** :  ov't  in  mom. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  11**,  and  throughout  the  night. 

Clear.     Moon.     No  A.B.  seen  to  8**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear  after  about  6^**.* 

Clear.     Moon.     No  A.B.  seen  to  11**. 

Clear  until  about  8**.     No  A.B.     After  that  ov't. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't :  obs.  impos.  to  10** ;  p'y  cl'r  between  10**  and  11**,  but  cl'y  in  N. 

Cl'r  earlv  part  of  ev'g :  no  A.B. :  ov't  at  9**  and  after ;  p.  all  night. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  11**. 

Clear.     No  A.B.  to  11**. 

Ov't  and  snowing.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Cl'r  and  violent  cold  wind :  no  A.B.  to  1 2** :  within  most  of  the  time. 

Clear  to  about  9**.     No  A.B.     After  that  ov't. 

Clear.     No  A.B.  to  10^**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  raining :  obs.  impos.  to  10** ;  clearing  oiF  about  that  time.* 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

P'y  cl'r  until  about  8** ;  after  that  ov't :  moon  interf. :  no  A.B.  seen. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  to  about  7|** ;  clear  to  about  9^** :  moon  interf  :  no  A.B.  vis. 

Partly  cl'r  in  N.  from  6**  to  7^** :  moon :  no  A.B. :  too  cl'y  aft.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  to  11**,  and  doubtless  all  night.     Obs.  impos. 

Ov't  and  snowing.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear  most  of  evening.     Moon.     No  A.B.  seen  to  11**. 

Clear,     Moon.     No  A.B.  seen  to  10^**. 

Clear  and  cloudy  by  turns :  moon :  no  A.B.  seen  to  10** ;  obs.  imperf 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

M'y  cl'r  to  8** :  no  A.B. :  aft.  p'y  cl'y  and  moon  interf :  ov't  in  mom. 

Ov  t  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  inipos.  to  11**  at  least. 

Very  clear.     No  A.B.  to  10**. 

Clear.     NoA.B.  toll\ 

Clear  early  in  evening.     No  A.B.     After  8**  ov't  to  10**  at  least. 


Nov.  lOth. — Probably  no  A.6.f  although  at  times  there  appeared  to  be  some  unusual  light 
among  the  fleecy  clouds  in  N. ;  perhaps  only  lunar  illumination. 

Nov.  21st. — A  considerable  display  of  the  A.B.f  commencing  as  early  as  6h,  and  continuing  as 
late  as  lOfa  SOm  at  least.  There  was  no  great  activity.  About  9Q9  horizontal  extent  illumined, 
«nd  no  streamers  reached  above  85<>  while  I  watched.  There  was  frequently  a  well  defined 
arch ;  then  lai^  luminous  spots ;  occasional  streamers. 

Dec  5th.— At  2h  ▲.  m.  of  6th  the  sky  was  clear,  and  there  appeared  to  be  some  auroral  light 
In  N.,  but  not  eertain. 
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Feb. 


jOv't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10^.     Clear  at  daybreak  of  28th. 
1  Clear.     No  A.B.  to  10^ 

lOv't  and  snowing  copiously:  obs.  impos.  to  10**,  and  d's  all  night.* 
I  Clear.    No  A.B.  to  11\ 

Clear.    NoA.B.  toll\ 

Cl'y  in  part ;  tolerably  el'r  about  11^:  no  A.B.  to  1 1** :  ov't  in  mom. 

Ov't.     Obs.  impos.  to  12^,  and  doubtless  all  night. 
j  Clear.    No  A.B.  to  11»».     No  A.B.  between  5*»  and  6»»  of  4th. 
I  Mostly  clear.     No  A.B.  to  lO**. 
jOv't.     Obs.  impos.  to  IQ^*",  and  doubtless  all  night. 
I  Ov't  and  drizzly.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't,  misty  and  rainy.     Obs.  impos.  to  11**,  and  d's  all  ni^ht. 
I  Ov't  and  drizzly.     (Jbs.  impos.  to  10**,  and  doubtless  all  mght. 

Ov't,  misty.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
I  Ov't,  misty  and  showery.     Obs.  impos.  to  11**,  and  d's  all  night. 

Ov't.     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 
■Ov't  and  misty.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
,  Mostly  clear.     Moon.     No  A.B.  seen  to  1 0**. 

Mostly  cloudy.    Moon.     No  A.B.  seen  to  11**,  and  obs.  n'y  impos. 
!  Clear.    Moon.     No  A.B.  to  10**.     Could  not  myself  observe. 

Clear.    Moon.    No  A.B.  to  9^**. 

Clear.    Moon.     No  A.B.  to  10**. 

Clear.     NoA.B.  toll^ 

jMuch  clouded.     Obs.  nearly  impos.     No  A.B.  seen  to  11**. 
.Tolerably  clear.     No  A.B.  seen  to  11**. 
I  Clear.    No  A.B.  to  U^^. 

Clear.     No  A.B.  to  10**. 

Ov't.    Obs.  impos.  to  11^**. 

Considerably  clouded  about  the  N.* 

Very  clear.     No  A.B.  to  11**. 

Very  clear.     No  A.B.  to  ll\ 

Ov't.     Obs.  impos.  to  12**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**  at  least.* 

Clear.     No  A.B.  to  11\ 

M'y  ov't:  obs.  nearly  if  not  quite  impos.  to  11**,  and  d's  all  night. 

Ov't  early  in  ev'g ;  cl'rinff  about  9** ;  at  1 1**  very  cl'r :  no  A.B.  tnen. 

Ov't  most  of  ev'g ;  p'y  cl'r  before  8**,  but  obs.  n'y  impos. :  no  A.B. 

Clear.    No  A.B.  to  10^^**.  [seen. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Al't  entirely  ov't  in  N. :  obs.  n'y  or  quite  impos.  to  1 1**,  and  p.  all  n't. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obsc  by  cl'ds:  moon  interf. :  no  A.B.  seen  to  10** :  obs.  imperfect. 

Cl'r  early  in  ev'g ;  after  8^**  too  cl'y  for  obs.  to  10^** :  no  A.B.  seen. 

Mostly  clear.     No  A.B.  seen  to  10^**.     Moon. 

Clear.    Moon.     No  A.B.  seen  to  11^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  A.B.  to  10\ 


Dec.  29th. — ^Abont  9h,  while  snow  was  falling  thick  and  fiut.  the  burning  of  a  Paper  Mill 
Tery  near  West  Rock  (three  mile*  distant)  caused  an  appearance  in  the  heayens  like  that  of  the 
grekt  Aaroni  Borealis  of  Nov.  14th,  1837,  6b  p.  m.  ;  the  entire  concave  being  illuminated  with  a 
iiie  rosT  light 

Jan.  24th.— A  laminous  spot  in  the  N.N.W.  about  9h  15a ;  caused,  without  doubt,  by  a  borq* 
liHr  barn  at  Watertown. 

Jan.  28tb.— A.B.  seen  at  Edinbuigh.  R.  D.  Paul,  JamemmU  JSdhu  Nino  FhOo*,  Jour^^  April, 
1844,  p.  876;  no  details. 
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HerricUs  Auroral  Hegiater. 

Mostly  ov't.     Obs.  nearly  impo8.  to  10^.    Moon.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^^,  and  doubtless  all  night. 

M'y  cPr:  moon :  no  A.B.  seen  to  11^** :  within  doors  most  of  cv'g. 

Clear.     No  A.B.  to  10»». 

Too  cloudy  for  obs.  most  of  evening.     At  11**  nearly  clear. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  ll**,  and  doubtless  all  night. 

Clear  most  of  evening.     No  A.B.  to  10^** :  at  11**  ov't 

Ov't  until  about  9** ;  after  that  mostly  clear.     No  A.B.  to  10^. 

Very  clear.     No  A.B.  to  10^**. 

Partly  clear,  but  hazy.     No  AB.  seen  to  10^**. 

Clear.     No  A.B.  to  10^**. 

Mostly  clear,  but  at  times  ov't  in  N.     No  A.B.  to  9^^. 

Clear.     No  A.B.  to  11**.     Within  doors  most  of  evening. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  most  of  ev'g;  crrto7**  andat  11** :  no  A.B.  either  time.  [F.B.] 

Clear.     No  A.B.  to  10**,  and  none  at  4^**  to  5**  of  3d. 

Clear.     No  A.B.  to  10i\ 

Very  clear.     No  A.B.  to  10^**. 

Very  clear.     Moon  begins  to  interfere.     No  A.B.  seen  to  10*. 

Very  clear.     Moon.*  (218) 

Clear.     No  A.B.  to  10**. 

Almost  wholly  ov't.     Obs.  impos.  to  11**. 

Cl'r  in  part,  but  obs.  much  embarrassed :  moon :  no  A.B.  seen  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Very  clear.     Moon.     No  A.B.  certainly  seen.* 

Wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining:  obs.  impos.  to  midnight :  cl'ds  then  breaking  up. 

Very  clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't.     Moon.     Obs.  nearly  impos.  to  9**. 

Ov't;  snowinfic  after  8**.     Obs.  impos.  to  10**. 

Clear.     A  decided  A.B.  to  8**,  when  the  moon  rose.*  (219) 

Al't  wh'y  ov't :  obs.  impos.  to  10** :  partly  clear  after  lOf**  to  11**. 

Ov't.     Obs.  impos.  to  10**. 

Mostly  clear  to  8** ;  after  that  too  cloudy  for  obs. :  no  AB.  seen  to  8*. 

Mostly  clear.     No  A.B.  to  9^**. 

Almost  wholly  ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Clear  to  about  10**,  when  the  sky  was  hazy :  no  A.B.  seen :  within 

Clear.     No  A.B.  to  9^**  [doors  most  of  evening. 

Mostly  clear.     No  A.B.  to  10**. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't;  snowing  and  rain.     Obs.  impos.  to  11**,  and  d's  all  night. 

Ov't  to  7**;  m'y  cl'r  at  9**,  but  soon  grew  hazy:  no  A.  B.  seen  to  10^**. 

Tolerably  clear.     No  A.B.  to  10^**.* 


March  6th. — Fine  display  of  the  A.B.  Light  first  seen  as  soon  as  darkness  permitted  obser* 
ration,  about  7h.  Seen  as  late  as  llh ;  not  watched  very  thoroughly.  Scarcely  any  etreamera; 
a  distinct  arch  5^  or  8^  high  at  times,  and  luminous  spots  in  the  arch.  About  100^  on  horixon 
illumined.    Scarcely  any  trace  visible  at  41i  SOm  a.  m.  of  7th. 

March  11th.— Tet  there  seemed  to  be  aome  unusual  light  around  the  N.  horizon.  Probably 
not  an  A.B. 

March  17th.— None  seen  after  to  9h.  but  no  careful  observation  made.  A  general  auroral  Ugbt 
In  N.  horizon ;  no  streamers  reported.    Being  occupied,  did  not  see  the  A.B. 

M^trch  29th. — A.B.  seen  at  Dunse  and  Makerstoun,  Scotland. — ^Mentioned  in  London  Aikt 
notmny  BCay,  1848. 
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Ov*t,  and  obs.  impos.  to  11^,  and  doubtless  all  night 

Ov't ;  sleet  falling.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  AB.  to  10*^. 

Very  clear.     Moon  begins  to  interfere ;  setting  at  9^**. 

Very  clear.     Moon  interferes.     No  A.B. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**.     Clouds  then  breaking  up.* 

Clear.     Moon  interferes.*  (220) 

Mostly  cl'r  until  about  9** ;  after  that  n'y  ov't :  moon:  noA.B.  seen. 

Chiefly  clear.     Moon.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  AB.  to  10*». 

Clear.     Moon.     No  AB.  to  12**.     Within  most  of  the  tima 

Clear.     Moon.     No  AB.  to  10**.     None  from  1**  to  2**  of  12th. 

Clear.    Moon.    No  AB.  to  10^**. 

Ov't.     Obs.  impos.  to  11**.     Began  to  sprinkle  about  11**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  foggy.     Obs.  impos.  to  11**.  and  doubtless  all  night. 

Very  hazy :  stars  vis.  above  alt.  of  20  or  30® :  no  A.B.  seen  to  10**. 

Ov't;  gentle  rain.     Obs.  impos.  to  11^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Very  clear.     No  AB.  to  midnight. 

Clear.     No  A  B.  toll**. 

Al't  wholly  ov't,     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't;  slight  drizzle.     Obs.  impos.  to  10**,  and  doubtless  all  night.* 

Clear.     No  AB.  to  12**.     Within  doors  most  of  evening. 

Al't  wholly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Almost  wholly  ov't.     Obs.  impos.,  or  nearly  so,  to  10**. 

Clear.    No  AB.  to  10\  [No  AB.  seen. 

M'y  ov't :  stars  seen  above  alt.  of  35° :  obs.  n'y  impos.  to  1 0**  at  least 

Ov  t  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    No  AB.  to  10**. 

Clear.     No  AB.  to  10**.     Within  from  8**  to  10\ 

Ov't.     Obs.  impos.  to  9^**  at  least. 

Clear.    Moon.     No  AB.  to  10**. 

Sufficiently  clear  in  N.  to  8^**.     Moon.     No  AB.  seen :  at  9^**  ov't. 

Ov't,     Obs.  impos.  to  10**,  and  doubtless  all  night.* 

Ov't,  clouds  broken  at  times.     Obs.  impos.  to  10**,  and  d's  all  night. 

Clear  in  N.     Moon.     No  AB.  to  10**. 

Nearly  ov't  with  broken  clouds.     Obs.  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Nearly  ov't ;  clear  along  N.  horizon.     Moon.     No  AB.  seen  to  10**. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Clear.    Moon.    No  AB.  seen  to  10**.* 

Som't  obsc.  by  haze  and  thin  clouds :  moon :  no  AB.  seen  to  10**. 


April  5th.~A.B.  seen  at  Edinbtugh,  April  5th  and  Gth.— R.  D.  Paul,  Jamnon'M  Edin,  New  Phil 
/•KT^  1944,  p.  87S.    NodeUiU. 

April  6tli. — AB.  Ti^ible  all  the  evening,  bat  I  did  not  watch  it  specially.  1  saw  no  streamers, 
bot  onlj  irre^olar  spots  and  luminous  arcuate  bauIkS.    About  8h  there  was  an  arch  nearly  20<> 

April  :tf8d.~AB.  seen  at  Edinburgh.  R.  D.  Paul,  Jamemm'i  Edin,  New  Phil.  J&ur.,  April,  1814, 
p.  878;  no  details. 

May  6th. — A.B.  seen  in  France.    Compten  Bendw,  xri,  p.  1003,  etc 

May  18th. — Something  like  an  auroral  belt  seen  in  New  York  City  between  12h  SOm  and  Ik 
1.  M. ;  a  streak  spanning  the  hemisphere  from  N.  W.  to  S.E.— ^V.  Y.  EvangdiU^  May  18(h,  1848. 
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July 


derrick's  Auroral  RegUter, 

Hazy.     Moon.     No  A.B.  seen  to  11*».     Within  frotn  8^^*  to  11^^ 

Clear.     No  A.B.  to  10»».     Cloudy  at  ll^     [F.  B.] 

Dense  haze :  most  of  stars  obsc. :  obs.  n'y  imp.  to  10** :  no  A.B.  susp/ 

Hazy:  no  A.B.  seentolO^:  a  faint  aur.  c'd  not  have  been  detected* 

Ov't.     Obs.  impos.  to  Itf*  at  least. 

Clear.     No  A.B.  to  10»». 

Cloudless,  but  hazy.    No  A.B.  to  10**.  Riave  been  seen^ 

Cloudless,  but  hazy :  no  A.B.  seen  to  10** :  a  faint  display  could  not 

Ov't  after  close  of  twilight  to  10**.     Obs.  impos.* 

Serene  and  beautiful.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  prob.  all  night.        (liave  been  seen. 

P'y  cPr ;  obsc.  about  hor. :  no  A.B.  seen  to  9^^** :  a  faint  A.B.  c'd  not 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     No  A.B.  to  lOi**. 

Too  hazy  and  cloudy  for  obs.  to  10**,  and  doubtless  later. 

Mostly  clear.     Moon  begins  to  interfere.     No  A.B.  to  10^**. 

Cloudless,  but  hazy.     No  A.B.  to  10**. 

Mostly  ov't.     Obs.  impos.  to  10**  at  least. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  niffht. 

Mostly  ov't.     Obs.  impos.  to  IC^**,  and  probably  all  night. 

Nearly  clear.     Moon  interferes.     No  A.  13.  seen  to  10^**. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10^.        [10**  and  11**, 

Ov't :  obs.  impos.  to  10**,  and  d  s  all  night :  thunder  shower  between 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.     Moon.     No  A.B.  observed  to  10**. 

Mostly  clear.     Moon.     No  A.B.  noticed  to  10**.     Within  to  ©i**. 

Serene  and  beautiful     Moon.     No  A.B.  to  10^^**. 

Ov't.     Obs.  impos.  to  10**  at  least. 

Mostly  clear.    No  A.B.  to  10**. 

Considerably  obscured  by  clouds  and  haze.     No  A.B.  seen  to  10**. 

Beautifully  clear  between  9**  and  10**,  and  perhaps  later. 

Clear.     No  A.B.  to  10^**. 

Very  clear.     No  A.B.  to  10**. 

Clear  and  beautiful     No  A.B.  to  lOj**. 

Clear.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  11**. 

Very  clear.     No  A.B.  to  11**. 

Clear.    No  A.B.  to  11^**. 

Ov't.     Obs.  impos.  to  11**  at  least. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  ll^ 

Clear.     No  A.B.  to  10** ;  somewhat  hazy. 

Mostly  ov't  in  N.  to  10** ;  about  10^**  tolerably  clear,  and  no  A.B, 

Ov't.     Obs.  impos.  to  10**  at  least. 

Clear.     A  slight  A.B. ;  first  noticed  about  10**.*  (221) 

Clear,  yet  hazy  and  dusty  about  horizon.     No  A.B.  to  10^**. 

Ov't.     Obs.  impos.  to  10%  and  doubtless  later. 

Clear  and  splendid.     No  A.B.  to  11**. 


May  17th. — A.B.,  moderate,  seen  by  Mr.  Thos.  R.  Dutton  at  Litchfield,  Ct. 

May  23d.— A  moderate  A.B.  seen  between  clouds  by  Mr.  Thos.  R.  Dutton  at  Ooshen,  Ct. 

June  90ch.— Watched  about  half  an  hour.  A  general  illumination,  at  times  quite  bright 
through  about  W*  of  horizon,  extending  upward  Z^  or  4P,  A  dim,  low  arch,  but  I  saw  no 
Btreanen. 
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Ov't  for  the  most  part    Obs.  impos.  to  10**. 
Mostly  clear.    Moon.    No  A.B.  to  10**. 

6  Clear.     Moon.     No  A.B.  to  9^**. 

7  Clear.     Moon.     No  A.B.  to  11\ 

8  Mostly  clear;  floating  clouds.     Moon.     No  A.B.  to  10**. 

9  Mostly  ov't.     Obs.  impos.  to  10**. 

10  Or't  in  N.     Obs.  impos.  to  10^^**. 

11  Ov't.     Obs.  impos.  to  11**. 

•    12  Very  clear.    Moon.    No  A.B.  seen  to  11**. 
13  Ov't,     Obs.  imnos.  to  10^**. 
14iMostly  ov't     Obs.  impos.  to  10^**. 
15 1  Clear.    Moon.     No  A.B.  seen  to  10  J**. 
16  Mostly  clear.    No  A.B.  to  10**. 
17 'Ov't.    Obs.  inipos.  to  10^**,  and  probably  all  night 

18  Clear.     No  A.B.  to  10^**.*  [Within  from  9**  to  1 1**. 

19  Cl'r  to  10^ :  no  AB.  according  to  F.  B. :  ov't  at  11**,  and  obs.  impos. 
20 1  Clear,  very  clear.     No  A.B.  to  9^**. 

21  ■  Beautifully  clear.     No  A.B.  to  10i\ 

22  Mostly  clear  except  in  N.     No  AB.  seen  to  10**,  but  obs.  uncertain. 
23 [Clear.     No  A.B.  to  9f\ 

24 1  Ov't  to  9**  or  9^**,  and  obs.  impos. 

25 j Mostly  clear;  some  narrow  clouds  in  N.     A.B.  seen.*  (222) 

26 1  Clear,  although  somewhat  hazy.     No  A.B.  to  10^**. 
27JClear.     No  A.B.  to  U\ 
28 1  Clear  after  9**.     No  A.B.  to  10**. 
29iMo8tly  clear.     No  A.B.  to  9^**. 

30  Ov't  and  raining.     Obs.  impos.  to  9^,  and  doubtless  all  night. 
31 1  Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 
Aug.    1  M'y  cl'r  after  9** ;  cl'ds  chiefly  in  N. :  no  A.  B.  to  10^** :  obs.  imper£ 

2  j  Dense  haze ;  obs.  below  alt.  of  20°  n'y  impos. :  no  A.B.  susp.  to  10^**. 

3 1  Clear.     Moon  interferes.     No  A.B.  seen  to  lOj^**. 

4 1  Clear ;  moon :  no  A.B.  seen  to  lOj**.     [None  at  2**  a.m.     (F.  B.^] 

5  Ov't.     Obs.  impos.  to  1 0**,  and  d's  all  night    Heavy  shower  in  night 

6  Ov't :  obs.  impos.  to  9**  at  least,  and  to  10^**  as  reported :  clear  from 
7 1  Ov't  to  9^,  and  doubtless  all  night.     Obs.  impos.       [12**  to  mom. 
8 1  Ov't     Obs.  impos.  to  10^^**,  and  d's  all  night     Raining  after  12**. 
9 'Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

lOJOv't  and  raining  to  10 J**  at  least     Obs.  impos.  during  whole  night 
1 1 1  M'y  ov't :  moon  at  intervals :  obs.  n'y  impos.  to  9**,  and  d's  later. 

12  'Fleecy  cl'ds  obsc.  the  N.  at  times :  moon :  no  A.B.  seen,  but  obs.  unc. 

1 3  j  Clear.  Moon.  No  A  B.  to  9**. 
14jClear  to  10\  Moon.  No  AB. 
1 5  Very  clear.    No  A  B. 

16|Splendidly  clear  most  of  evening.     No  AB.  to  midnight 

17 'Splendidly  clear  to  10**  at  least    No  AB.  to  10^ 

18 


19 
20 
21 


'clear.    iJ'oAB.  toll\ 
Clear.    No  AB.  to  10**. 


Ov't  and  r'y  about  9^**  and  onward :  obs.  impos.  to  10**,  and  all  night 
Ov't     Obs.  impos.  to  10^^**,  and  no  doubt  all  night. 


July  ISth. — Nathaniel  R.  Clark,  Esq.,  informs  me  that  at  Saratoga,  N.  Y.,  he  saw  between 
Ml  and  lOh  an  A.B.  in  the  west :  perhaps  it  is  a  mistalce. 

July  25th.— A  moderate  display  observed  from  9h  to  lOh,  and  going  on  at  lOh.  A  horizontal 
«ztcnt  of  aboat  SO^  illomined ;  irroaps  of  streamers  shot  up  here  and  there,  soon  fading ;  not 
teiy  brilliant :  reaching  at  the  highest  about  25^  or  SO*'.  Some  of  the  streamtTs  moyea  west- 
WBrdly. 
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Oct, 


HerricVB  Auroral  Register. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night.* 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Clear,  but  somewhat  hazy.     No  A.B.  to  11**. 

Clear.     Xo  A.B.  to  11^ 

Mostly  clear.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  \0^. 

Ov't  chiefly.     Obs.  nearly  impos.  to  12^.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  11^ 

Clear.     No  A.B.  to  10^ 

Clear.     No  A.B.  to  10i\ 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night.  [seen. 

M'y  err:  moon;  no  A.B.  to  lOj**:  a  mod.  display  c'd  not  have  been 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't.     Obs.  impos.  to  iP. 

Ov't.     Obs.  impos.  to  11**. 

Ov't.     Obs.  impos.  to  11**. 

Ov't.     Obs.  impos.  to  11\ 

Clear  and  beautiful.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Very  clear.     Moon.     No  A.B.  seen  to  lOj**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  lOf**. 

Much  obscured  by  clouds.     Moon.     Probably  no  A.B.  to  10**.* 

Ov't.     Obs.  impos.  to  10^**,  and  no  doubt  all  night. 

Xo  obs.  to  8**.     Afl.  ov't  and  obs.  impos.  to  10**,  and  prob.  all  night, 

Exceedingly  clear.     No  A.B.  to  11**. 

Cl'r  until  about  8**,  and  no  A.B. :  after  that  ov't  to  1 0**,  and  p.  all  n't 

Clear  in  S.  early  in  ev'g;  mostly  ov't  by  8** ;  obs.  impos.  to  10^ 

About  half  clear ;  scattered  clouds  and  some  haze.     No  A.B.  to  10^, 

Almost  wholly  ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Mostly  clear.     No  A.B.  to  11**. 

Clear.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Very  clear.     A.B.  from  7^**.*  (228) 

Mostly  clear.     No  A.B.  to  10**. 

Clear.     Moon  interferes.     No  A.B.  seen  to  8^**. 

Clear,     Moon.     No  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear,  except  cloudy  in  N.  after  10**.     Moon.     No  A.B.  to  10**. 

Mostly  ov't  in  N.     Moon.     No  A.B.  seen  to  9**,  but  obs.  n'y  impos. 

Half  clear.     Moon.     No  AB.  seen  to  11**,  but  obs.  very  imperfect. 

Mostly  ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9^^**,  and  no  doubt  all  night. 

Ov't,     Obs.  impos,  to  10**. 

Nearly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 


Anfi;.  21^d.~A.6.  bccd  at  Edinburgh.  R.  D.  Paul,  Jameson't  Min,  New  PhQ.  Jour^  April,  1844| 
p.  87S ;  po  details. 

Sept  LSth, — Yet  throug:h  an  opening  in  the  clouds  in  the  north  there  seemed  to  be  some  liii' 
usual  li^ht,  but  probably  it  was  nothing  more  than  moonlight. 

3ept.  27th^— Sundry  streamers  &*  or  lO^  hjgh  and  spoU ;  arch  8^  or  4^  high. 
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No  A*B.  at  6*»  A.M.,  Nov.  1st. 


Clear.    Moon.    No  A.B.  seen  to  10^**. 

Ov't  to  about  9^**,  when  cl'ds  began  to  break  up.     Obs.  impos.  to  9^**. 

Clear.     No  A.B.  to  lO^^^. 

Very  clear.     A  slight  A.B.  beginning  at  close  of  twilight.*    (224) 

O  v't :  obs.  impos.  to  9*" ;  p'y  cFr  high  in  N.  but  not  enough  so  for  obs. 

Ov\     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     No  AB.  to  10\ 

Mostly  ov't.     Obs.  nearly  impos.  to  ll"*.     No  A.B.  seen. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10^ 

Fy  cl'r;  no  A.B.  to  U\     [F.  B.]    At  N.  Y.  cl'r;  no  A.B.  to  10\ 

Partly  clear,  and  no  A.B.  to  10^*^.     [F.  B.]     At  N.  Y.  do. 

Wholly  ov't  to  10\     [F.  B.]    At  N.  Y.  do.  [A.B.  seen. 

Ov't,  d's  all  night.     At  N.  Y.  cPy  and  obs.  n'y  impos.  to  lO^*' :  no 

Mostly  clear.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  9|*'. 

Clear.     Moon.     No  A.B.  to  10i\ 

Clear.     Moon.    No  A.B.  seen  to  10\ 

Mostly  ov't.     Obs.  impos.  to  10^. 

Mostly  ov't :  moon :  no  A.B.  seen  to  10^ ;  c'd  not  watch  personally. 

Mostly  clear.     Moon.     No  A.B.  seen  to  8*". 

Mostly  clear.     Moon.     No  A.B.  seen  to  10^. 

Clear  and  cold.     Moon.     No  A.B.  seen  to  10^.  [seen  to  10^ 

Mostly  cl'r.     No  A.B.  to  10i\  [F.  B.]    E.  C.  H.  at  N.  Y. ;  no  A.B. 

Cl'y  and  snowy  to  10** :  obs.  impos.  [F.  B.]     Obs.  impos.  on  Hudson 

Clear  in  N.  and  W.     No  A.B.     Ov^t  at  12\     [F.  B.l  [river. 

Cl'y,  d's  all  n't.  [F.  B.]    At  Albany  p'y  cl'y  to  S^ ;  no  A.B.  seen ;  obs. 

Cloudy  to  11**,  and  later.  [F.  B.]     Do,  at  Albany.  [unc. 

Cl'y  to  9i^  in  N.  and  W.  [F.  B.]     At  Utica  snow ;  obs.  impos.  to  9\ 

Cl'r  to  9**,  and  no  A.B.  [F.  B  J    At  Utica  obs.  impos.  to  9**,  d's  all  n't. 

M'ycl'y;  at  lli*>  cl'y  inN.  [F.  B.l    At  Auburn  at  10»»  cl'r;  noA.B. 

Cl'r :  no  A.B.  to  10**.  [F.  B.]   Do.  bet'n  Rochester  and  Canandaigua. 

Cl'y,  and  d's  all  night.  [F.  B.]     Do.  at  Geneva,  N.  Y. 

Cl'y  to  10^**.  [F.  B.l    Obs.  impos.  all  n't  between  Rome  and  Albany. 

Cl'y,  d's  all  n't.  [F.  B.]     Obs.  impos.  bet'n  Albany  and  West  Point 

Clear,  and  no  AJB.  to  10**. 

Clear.     No  A.B.  to  10*». 

Very  hazy ;  stars  scarcely  vis. :  no  A.B.  seen  to  10** :  obs.  n'y  impos. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  lOj**.     ^ 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     Moon  begins  to  interfere.    No  A.B.  to  10**,  but  at  times  susp. 

Mostly  ov't  to  9**,  then  cleared.     Moon.     No  A.B.  to  9J**.* 

Clear,     Moon.     A  slight  A.B.  suspected  about  6**.* 

M'y  ov't  to  9** ;  bet'n  9^  and  10**  p'y  cl'r  in  N. :  no  A.B.  seen :  moon. 

Almost  wholly  ov't.     Obs.  impos  to  9^**  at  least.  [been  seen. 

Cl'y  and  hazy :  moon :  no  A.B.  seen  to  10** :  no  mod.  display  c'd  have 


Oct.  14tlL— Occasionally  scarcely  to  be  seen.    About  8h  a  bank  about  1*  to  1^®  high,  through 

K>  horizontal  extent.    I  saw  no  streamers,  but  did  not  watch  long. 

Not.  a§th.— Mr.  H.  F.  thinks  he  saw  the  A.B.  this  erenlng;  probably  not 

Nov.  ^th.— As  none  appeared  after  to  lOli  80in  it  is  quite  oncertain. 
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HerricJc*s  Auroral  Register. 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  to  11**.    Within  most  of  evening. 

Clear.     Moon.     No  A.B.  to  9^^**. 

Mostly  ov't.     Moon.     Obs.  impos.  to  10^^ 

Clear.     Moon.     No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night*  [unc. 

Ov't  to  1 1**,  then  p'y  cl'r  but  quite  cl'y  in  N. :  moon :  no  A.B. :  ob», 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night.* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later.     Clear  at  sunrise. 

M'y  cl'r.     No  A.B.     Moon  rose  about  8** :  aft.  som't  cl'y  in  N.* 

Mostly  clear,  but  hazy.     No  A.B.  to  9**. 

M'y  cl'r:  sl't  A.B.  at  8** ;  noticed  15°*;  no  streamers.  [F.  B.]     (225) 

Clear.     No  A.B.  to  9**. 

Partly  clear  early  part  of  ev'g:  no  A.B. :  at  9^**  northern  sky  ov't 

Ov't  to  1 H**.  [F.  B.J  E.  C.  H.  at  Greenwich :  wh'y  ov't  all  night 

Ov't  to  10**.  JF.  B.J     At  Greenwich,  wh'y  ov't  and  raining  to  9\ 

Ov't  to  9^  [F.  BJ     At  Greenwich,  wh'y  ov't  and  misty  to  10**. 

Ov't  to  1 0^**.  [F.  B. J   At  Greenwich,  ov't  to  8** ;  at  9**  and  after  clear ; 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later.         [no  A.B.  to  9^**. 

Very  clear.     No  AB.  to  9^**. 

P'y  cl'r  early ;  no  A.B.  to  7** :  mostly  ov't  at  8^**,  and  p.  ov't  all  n't 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't;  drizzling  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't.     Obs.  impos  to  9^^**,  and  doubtless  all  night 

Clear  in  N.  early  in  ev'g :  moon :  no  A.B. :  from  8**  to  9**  ov't  in  N. 

Ov't,  raining  and  snowmg.     Obs.  impos.  to  10**,  and  d's  all  night 

Clear  at  intervals  during  evening.     Moon.     No  A.B.  seen  to  10**. 

Ov't,  with  rain  to  9**.     Obs.  impos.  to  9^**,  and  doubtless  much  later. 

Very  clear.     Moon.     No  A.B.  to  11**.  [A.B.  seen. 

M'y  cl'y  to  7^** ;  then  cl'r  to  10**,  except  low  cl'ds  in  N. :  moon:  no 

Clear.     Moon.     No  A.B.  seen  to  10**.     In  the  house  from  7**  to  10\ 

M'y  cl'r ;  much  of  ev'g  low  cl'ds  in  N. :  moon :  no  AB.  seen  to  9J**. 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  all  night 

Ov't ;  cl'ds  som^t  broken  at  10**.    Obs.  impos.  to  10**,  and  p.  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  10^^**. 

Clear.    Moon.     No  A.B.  seen  to  loi**. 

Clear  early  in  ev'g  and  also  after  10^.     No  A.B.  seen :  obs.  imper£ 

Clear.     About  6^^  I  suspected  a  slight  auroral  light  low  in  north.* 

Ov't  and  snowing.     Obs.  impos.  to  10^,  and  probably  all  night 

Clear.     No  A.B.  to  10^ 

Clear.     No  AB.  to  10^**. 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  10i\*  (226) 

Mostly  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Clear  most  of  evening.     No  A.B.  to  10^**. 


Dec.  6th.— A.B.  seen  at  Edinbureh.    R.  D.  Paul,  Jametofi'M  EdifL  New  Phil  Jour^*  April,  18M. 

Dec  8th.— Slight  A.B.  eccn  by  M.  Colla  at  Parma  in  Italy.    LamonVs  Annaten^  Im.%  p.  182. 

Dec.  10th.— No  A.B.  seen  to  9b  I5n.  Some  suspicions  of  a  slight  A.B.  about  8b  SOm,  but 
probably  there  was  none. 

Jan.  8th.— I  saw  no  streamers,  and  am  inclined  to  doubt  whether  it  was  the  A.B.  No  A.E 
seen  after  10b  15a. 

Jan.  18th.— Mr.  F«  Bradley  thinks  there  was  an  A.B.  about  9b ;  no  streamen. 


Merrick'^s  Auroral  Register. 
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Clear.    No  A.B.  to  10^. 

Clear.     No  A.  B.  to  10^^. 

Clear.     No  A.B.  to  \0\ 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear  most  of  evening;  hazy  at  10^.     No  A.B.  to  10**. 

Ov't  early  part  of  evening ;  clear  at  9^  and  after.     No  A.B.  to  10^^. 

Nearly  clear.*  (227) 

CPy  in  N.  before  8** ;  from  9^  sufficiently  cl'r :  moon :  no  A.B.  to  10^. 

Py  cPy  in  N,  early  in  ev'g:  moon:  later  clear.     No  A.B.  to  10**. 

Clear:  moon:  no  A.B.  cert,  seen  to  10**,  but  som't  susp.  about  10\ 

Thinly  ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  10^. 

Ov't.     Obs.  impos.  to  10**,  when  the  clouds  began  to  break  away. 

Clear.     Moon.     No  A.Bw  seen  to  10^^**. 

Thinly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  10|**, 

Clear  generally;  low  cloud  in  N.     Moon.     No  A.B.  seen  to  10**. 

Ov't;  sleet  falling.     Obs.  impos.  to  lOf**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  inipos.  to  10**,  and  probably  all  night. 

Ov't  to  10**,d'8  later.  [F.  B.]   KC.H.atN.Y.:  ov't:  ob8.imp.tol0*>. 

Cl'r  at  10^**;  som't  cFy:  no  A.B.  [F.B.]  Cl'r  at  7**  in  N.  Y. :  noA.B. 

Clear :  no  A.B.  to  10**.  [F.  B.]   Do.  at  N.  Y.  and  Brooklyn. 

Mostly  ov't  to  8**  at  least.     At  10**  clear,  and  no  A.B.  to  lOj**. 

M'y  cl'r.     Some  suspicion  of  A.B.  about  10**,  but  doubtful  to  10^**. 

Clear.    No  A.B.  to  10f\ 

Ov't  to  9** ;  after  that  mostly  clear,  and  no  AB,  to  10^^^ 

Mostly  clear.     No  A.B.  to  10^**. 

Ov't,  and  snowing  after  8**.     Obs.  impos.  to  10^^,  and  p.  all  night. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear  to  7^**,  and  no  AB. :  after,  to  10**  at  least,  ov't. 

Clear.    No  A.B.  to  10\ 

Clear.     No  A.B.  to  \0\\ 

Ov't  until  9\     Clear  at  \0\     No  A.B.  to  10^**. 

Clear.    No  A.B.  to  8**. 

Clear.    No  A.B.  to  10\ 

Cl'r  to  7** :  no  AB. :  aft.  ov't,  and  obs.  impos.  to  10^**,  and  d's  all  n't. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.     No  AB.  seen  to  9^**. 

Mostly  ov't.    Moon.     Obs.  nearly  or  quite  impos.  to  10^**. 

Ov't  to  7** ;  partly  clear  after.     Moon.     No  A.B.  to  9**.     [F.  B.] 

Ov't.     Obs.  mipos.  to  8^^**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.* 

Ov't;  rainy  after  9^**.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  ov't;  raining  at  10**.     Ods.  impos.  to  10**,  and  d's  all  night. 

Clear :  no  AB.  seen  to  10** :  some  unusual  I't  in  N.  susp.,  prob.  moon. 

Clear.    Moon.     No  AB.  seen  to  11**. 


Jaa.  24th. — A.B.  i^een  ft'om  lOh  and  after,  suflpected  between  Oh  and  lOh,  but  as  the  moon  was 
>,  I  could  not  decide.  Moon  set  about  10k  20m :  from  lOh  to  lOh  SOm  I  watched ;  distinct  li^ht 
'  about  40^  horizontal  extent ;  2^  or  8^  alt.  with  occasional  spots  or  indistinct  streamers, 
lifting  westwardly.  I  looked  after  lib  and  found  seTcral  brif^ht  streamers,  one  8°  or  10^  high, 
fiddet  a  low,  dear  light.  Dr.  J.  O.  Percival  Informs  me  that  he  saw  seyeral  distinct  strcamen 
Btweeo  lib  and  12h. 

March  1st.— According  to  the  U.  8.  Gazette  there  "  was  a  beautiful  display  of  the  aurora"  thia 
sveoinff.  From  the  statement  I  have  little  doubt  that  this  refers  to  the  radiations  in  the  W. 
kQd  M.  w.  teen  soon  after  sunset 
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IIerrick'*8  Auroral  Register, 

Mostly  ov't.     Obs.  impos.  to  9**  at  least. 

Clear.     Moon  rose  about  10**.     No  A.B.  seen  to  11*. 

Ov't  and  rain.     Obs.  impos.  to  lOf**,  and  doubtless  all  nigbt. 

FycPrtoS*^;  noA.B.    [8no9»^crr:  noA.B.:  c^yatl2^    (F.  B.)] 

Very  clear.     No  A.B.  to  10^ 

Clear.     NoA.B.  to  10^*^. 

Ov't;  little  rain.     Obs.  impos.  to  10^,  and  doubtless  all  niglit. 

Ov't;  misty.     Obs.  impos.  to  lO'^,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9'',  and  doubtless  all  night. 

Ov't  and  rainy.     No  obs.  pos.  to  10^** ;  rainy  all  night. 

Clear.     No  A.B.  to  10»». 

Mostly  ov't  early  in  ev'g,  and  obs.  impos. :  at  1 1**  n'y  cl'r :  no  AB. 

Clear.     No  A.B.  to  9^.  [in  part,  and  no  AB. 

M'y  ov't,  and  obs.  n'y  impos.  to  1 1** ;  p.  all  n't :  oetbre  10**  oc'y  clear 

Ov  t  and  snowing.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear.     Moon  begins  to  interfere.     No  A.B.  seen  to  9f**. 

Clear.     Moon.     No  AB.  seen  to  10**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.     3Ioon.     No  A.B.  seen  to  10^**. 

Mostly  ov't;  wholly  so  after  9**.     No  A.B.  seen.    Moon. 

Ov't.     Obs.  impos.  to  9^^**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  11^,  and  probably  much  later. 

Ov't;  raining  after  10**.     Obs.  impos.  to  10**,  and  d's  all  night. 

Ov't;  sleet  falling.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     A  slight  A.B.  between  9**  and  9f**.*  (228) 

Ov't;  a  little  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.         [seen  to  10*. 

Cloudy  in  part  and  hazy :  a  faint  A.B.  c'd  not  have  been  seen :  none 

Clear.     No  A.B.  to  1H^     [F.  B.] 

Clear.     No  A.B.  to  9i^ 

Al't  entirely  ov't :  obs.  impos.  to  1 1**  at  least ;  then  clV  space  in  east 

Clear.     No  AB.  to  9^**. 

Clear.     No  A.B.  to  9|**. 

Mostly  clear,  but  hazy  about  horizon.     No  A.B.  to  10*. 

Ov't.     Obs.  impos.  to  10^**  at  least. 

Ov't.     Obs.  impos.  to  11**  at  least. 

Partly  clear.     Long  narrow  clouds  about  the  north.* 

Very  clear.     No  A.B.  to  10**. 

Half  cl'y.     No  A.B.  to  8^**.     Later  quite  cl'y,  and  after  midnH  ov't 

Ov't.     Obs.  impos.  to  10**,  and  d's  all  n't.     Misty  at  sunrise  of  2l8t 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Crrto8**;  no  A.B. :  moon:  within  from  8**  to  1 1** ;  at  11**  wh'yov't 

M'y  cl'r  to  8** :  moon :  no  A.B.  seen :  within  from  7f  **  to  9^ ;  then 

Wholly  ov't.     Obs.  impos.  to  10^^**,  and  d's  later.*  [wh'y  ov't 


April  5th. — ^A  iiiint  illumination,  about  20^  horizontal  extent,  and  1^  to  2^  in  altitude ;  no 
streamers  seen.    Although  very  dim,  I  consider  the  li^ht  auromL 

April  17th. — No  A.B.  to  lOh  30m,  although,  as  usual,  the  clear  spaces  between  the  clmidi 
seemed  more  luminous  than  natural. 

April  24th.— About  lOh  80ni  it  seemed  as  if  there  was  unusual  light  behind  the  cloads  In  the 
north ;  but  the  clouds  may  there  have  been  less  dense.    Moon. 


HerricJc^a  Auroral  Register, 
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Quite  hazy  and  m'y  ov't  in  N. :  moon :  obs.  n'y  or  quite  impos.  to  9  J**. 

Ov't     Obs.  impos.  to  11**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Very  clear.    Moon.     No  A.B.  seen  to  10^. 

Nearly  clear.     Moon.     No  A.B.  seen  to  9^. 

Ov't  but  not  densely,  to  9**.     Moon,     Obs.  impos.  to  9**  at  least. 

Mostly  ov't,  and  hazy  in  open  spots.     Moon.     Obs.  impos.  to  9**. 

Much  ov't.     Moon.     Obs.  impos.  to  10**  at  least.         [A.B. :  moon. 

M'y  ov't.     Obs.  impos.  to  11**,  except  about  9**,  when  there  was  no 

Al'y  cl'r:  I'tning  in  N. :  no  AB.  seen  to  10*",  but  obs.  nec'y  imper£ 

MV  cl'r  to  9**,  and  no  A.B. ;  after  that  too  cl'y  for  obs.  to  1 0"  at  least. 

Ov  t,  showery.     Obs.  impos.  to  10^**.     Clear  after  11**,  I  am  told. 

Very  clear.     No  A.B.  to  10**. 

M'y  ov't  in  N. ;  cl'ds  broken :  obs.  n'y  impos.  to  9** :  none  seen.* 

Clear.    No  AB.  to  10^ 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Mostly  ov't     Obs.  impos.  to  11**  at  least. 

Very  clear:  violent  N^W.  wind  p.m.  and  ev'g.     No  A.B.  to  9^**. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't  for  the  most  part,  and  hazv  after  9** :  no  A.B,  seen  to  1 0**.* 

Py  cl'r  to  10** ;  no  AB.  seen,  but  obs.  embarrassed :  aft.  10**  ov't  to 

Ov't  to  12**,  and  probably  all  night.     Obs.  impos.         [11**  at  least. 

Ov't :  obs.  n'y  impos.  to  10^** :  at  10^**  broken  cl'ds :  no  signs  of  A.B. 

Partly  clear  to  9**,  and  no  A.B.     Obs.  imperfect.     After  9**  ov't. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear;  very  clear  at  10** :  moon  interf. :  no  AB.  seen  to  10**. 

Clear.     Moon.     No  AB.  at  10**.»  (229) 

Clear.     Moon.     No  AB.  seen  to  10**.     Within  from  8**  to  10**. 

Clear.     Moon.     No  AB.  seen  to  1 1^    Within  most  of  the  evening. 

Ov't  in  N. ;  cl'ds  broken  elsewhere :  obs.  impos.  to  10**  at  least 

Ov't;  shower  about  9**.     Obs.  impos.  to  10**  at  least. 

Very  hazy.     Obs.  impos.  to  11**,  and  probably  all  night. 

Mostly  ov't  about  the  N.  especially.     Moon,     Obs.  impos.  to  10**. 

M'y  cl'r;  hazy:  moon:  no  A  B.  seen  to  11** ;  none  at  11  . 

Ov't;  heavy  showers.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon  rose  about  9**.     No  A.B.  seen  to  10^**. 

Ov't;  showery.     Obs.  impos.  to  10**,  and  doubtless  later. 

Hazy.     No  AB.  to  10**.     A  faint  light  could  not  have  been  seen. 

Clear.     No  AB.  to  10^**. 

Mostly  ov't.     Within  from  8**  to  10^**.     No  A.B.  seen :  obs.  imperf. 

Cl'r:  noA.B.  tolO**:  within  most  of  ev'g:  at  11**  m'y  ov't  about  N. 

Mostly  ov't  and  showery.     Obs.  impos.  to  11**,  and  prob.  all  night 

Much  clouded.     No  A.B.  discernible  to  10**,  but  obs.  imperfect. 

Ov't;  thunder  shower  about  10** :  obs.  impos.  to  10**,  and  d's  later. 

Partly  cloudy.     No  A.B.  noticed  to  10^**. 

Very  clear.     No  AB.  to  11**. 

Clear.     No  AB.  to  10\ 


aiay  8th.~At  ManlluB,  N.  T.,  Mr.  William  Smitli  saw  a  faint  auroral  liglit  at  10b;  saw  no 
ttreMners. 

Kaj  14th. — Obsenratlon  nearly  impossible.  At  Manlios,  N.  T.,  Mr.  William  Smith  saw  the 
A.B.  from  Oh  20ib  to  lOh  20ra ;  two  arches,  and  several  streamers,  some  quite  bright. 

May  33d. — ^A  coosiderable  display  of  AB.  from  8h  45ni  to  OU ;  a  bank,  horizontal  extent  about 
90^,  Mid  aome  fine  •trdamers,  lO^  hl^h.    [F.  B.] 
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Aug. 


Herrick^a  Auroral  Register, 

Ov't.     Obs.  impos.  to  10*",  and  doubtless  later. 

Ov't  principally  before  9**.     At  11**  clear,  and  no  A.B. 

Clear.     No  A.B.  to  10i^\ 

Beautifully  clear.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^^**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  midnight. 

Ov't.     Obs.  impos.  to  10**. 

Mostly  clear.     No  A.B.  from  10**  to  11**.     Within  earlier. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Cloudy  to  9** ;  cleared  betw^een  9**  and  10**.     Moon  interferes.* 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  lOf**,  and  probably  later. 

Mostly  ov't  in  N. ;  moon:  obs.  nearly  impos.  to  10^^**  at  least. 

Much  cl'ded  early  in  ev'g :  moon :  quite  cl'r  from  10**  to  1 2** :  no  AB* 

Scattered  clouds.     Moon.     No  A.B.  seen  to  10**,  but  obs.  imperfect. 

Clear.     Moon.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  lOf**. 

Sora't  cl'ded,  but  sufficiently  cl'r  in  N. :  moon :  no  A.B.  seen  to  10*. 

Mostly  ov't.     Moon.     Obs.  impos.  to  10^**. 

Mostly  ov't.     Moon.     Obs.  impos.  to  10**,  and  prob.  all  night. 

Clear.     No  A.B.  to  10** ;  none  at  2**  a.m.  of  4th ;  the  moon  then  up. 

Much  cl'ded  in  N. ;  no  A.B.  susp. :  obs.  nearly  impos.  to  10^**  at  least. 

Ov't.     Obs.  impos.  to  10 J**,  and  d's  all  night.  [obs.  imperfect. 

M'ycl'r:  long  cloud  in  N.  and  E.,  and  I'tning :  no  AB.  seento  lOj**; 

Very  clear.     No  A.B.  to  10^^**. 

Clear.     No  A.B.  to  10^**. 

Mostly  ov't,  especially  in  N. :  obs.  impos.  to  lOj,  and  p.  all  night. 

Ov't ;  thunder  shower  after  9** :  obs.  impos.  to  10**,  and  d's  later. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10**  and  later. 

M'y  ov't  in  N.  after  8^** :  obs.  nearly  or  quite  impos.  to  10**  at  least. 

M'y  ov't  to  10**,  obs.  impos. :  aft.  10**  p'v  cl'r:  no  A.B.  seen  to  10}**. 

M'y  ov't  to  9^** ;  at  10**  cl'r  above  alt.  of  25°  :  no  A.B.  seen  to  lOj**. 

Ov't.     Obs.  impos.  to  10^**,  and  d's  all  night.       [A.B.  seen  to  lOj**. 

Ov't  to  between  9**  and  1 0** ;  then  tolerably  cl'r  except  low  in  N. ;  no 

M'y  ov't  to  1 1** :  no  A.B.  seen,  but  obs.  imperfect :  very  cl'r  in  mom. 

Clear.     No  A.B.  to  10^**. 

Rain ;  cleared  at  9  J** :  tolerably  clear  in  N.  at  9^**,  and  no  AB. 

Clear.     No  AB.  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Mostly  ov't.     Obs.  impos.  to  9^^**,  and  probably  all  night. 

'^"'^      Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Moon.     No  A.B.  seen  to  9^**. 

Moon.     No  A.B.  seen  to  10^**. 

Moon.     No  A.B.  seen  to  9^**. 
Obs.  impos.  to  10 J**,  and  doubtless  all  night. 
Thinly  ov't.     Moon.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Too  cloud v  about  the  N.  for  obs.  to  9"*,  and  probably  all  night. 
Ov't  to  10^,  and  doubtless  all  night.     Obs.  impos. 
Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 


Ov't. 

Clear. 

Clear. 

Clear. 

Ov't. 


Jane  22<L — No  A.B.  seen  to  lOh  ISn,  but  some  unueual  light  suspcctedf  yet  very  doubtftd.  • 
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Lag.    4  j  Beautifully  clear.    No  A.B.  to  10*». 


5 !  Beautiful! V  clear.     No  AB.  to  lO^**. 
Mostly  ov't ;  clear  openings  occasionally.     No  A.B. 


8 

0 

10 

11 


16 
17 


6  Mostly  ov^t;  clear  openings  occasionally.     No  A.B.  seen  to  ICVj**. 

7  Tolerably  clear,  but  nazy  about  the  N.     No  A.B.  seen  to  lOj**. 
Nearly  clear.     No  A.B.  to  10**. 

Mostly  ov't  to  11**.     Obs.  nearly  impos.     [A.B.  at  Nantucket.] 
Ov't     Obs.  impos.  to  10** ;  cleared  up  duruig  the  night. 
Clear.     A  slight  AB.  seen.*  (230) 

12 1  Clear.     No  A.B.  seen  to  11**,  but  within  doors  most  of  the  time. 
13 1  Ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 
14 1  Mostly  clear.     No  A.B.  to  11**.     Within  most  of  the  time. 
15  Mostly  ov't.     Obs.  inipos.  to  midnight. 

Mostly  clear.     No  A.B.  to  9**. 

Clear.     No  A.B.  to  10**. 
18 1  Clear,  but  hazy  about  horizon.     No  A.B.  to  9^**. 

19  j  Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

20 1  M'y  ov't :  moon  interferes :  obs.  n'y  impos.  to  10:^ :  no  A.B.  seen. 

21  j  Mostly  clear.     Moon.     No  A.B.  seen  to  11**.   Within  most  of  time. 

22  Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

23 !  Cl'r,  except  clouds  in  N. :  shower  about  8** :  moon :  no  A.  B.  seen  to 

24 1  Mostly  ov't :  moon:  obs.  impos.  to  10^^**.  [11**:  obs.  imperf 

26 1  Ov't.     Obs.  imnos.  to  10**  at  least. 

26  j  Mostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

27 1  M'y  ov't,  especially  in  N. :  moon :  obs.  impos.  to  1 0  J**,  and  p.  all  n't. 

28  j  Ov't     Thunder  shower  between  9**  and  10.     Obs.  impos.  to  \0^^. 

29  j  Clear  in  part.     Moon.     No  AB.  seen  to  1 0^^**,  but  cl'ds  impair  obs.* 
30 1  Mostly  clear.     Moon.     AB.  suspected  towards  9**. 

31  j  Ov't     Obs.  impos.  to  10**,  and  probably  later. 
^pt.    1  Ov't.     Obs.  impos.  to  10** ;  clouds  then  breaking  up. 

2  Ov't ;  some  rain  (!i!g  night :  obs.  impos.  to  10 J**,  and  d's  much  later. 

8  Clear.     No  AB.  to  10^**. 
4  Clear.     No  AB.  to  lo|**. 

Clear.     No  AB.  to  10^**. 

Clear.  No  AB.  to  lo|**. 
7 1  Clear.  No  AB.  to  \o\^. 
Si  Clear.     No  A.B.  to  10**.     [F.  B.]     Could  not  myself  observe. 

9  Clear  early  in  evening;  mostly  ov't  at  10**.     No  A.B.  to  10**. 
10 1  Clear,  but  hazy  about  horizon.     No  A.B.  to  8^**. 
11  iMostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
12]  Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
13 1  Mostly  ov't     No  AB.  seen  to  11**,  but  obs.  necessarily  imperfect, 

14  Nearly  clear,  but  hazy  about  horizon.     No  AB.  seen  to  11**. 

15  j  Very  clear.     No  AB.  to  \0\ 
16 1  Clear.     No  AB.  to  10i\ 
1 7 1  Clear.     No  AB.  to  10i\ 

18 1  Clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 
19 1  Clear.     Moon.     No  A.B.  seen  to  10^^ 

20  i  Clear.     Moon.     No  AB.  seen  to  11\ 


5 
6 


\n%.  llth. — At  9ti  50m,  five  or  six  Ptrcamcrs  in  N.  horizon,  extending  aboqt  49  hi^h,  disap- 
ired  \xi  about  five  minutes.  At  ICb  50m,  a  single  streamer  visible  about  five  minutes.  No 
ler  auroral  siipis  durin;^  the  night. 

Aoff.  29lh.— At  Homer,  Cortland  Co.,  N.  Y.,  A.B.  seen ;  first  noticed  about  «h  40m ;  an  arch 
bank,  wide  and  bright,  75°  to  QO©  chord ;  then  streamers  20«  to  40o  high.  At  lCi>  dense  foR 
d  clouds.    Communicated  by  Mr.  £.  D.  Selden.    A.B.  said  to  have  been  seen  at  Cambridge, 
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Oct. 


29 

30 

1 


Rain  daring  the  night 


No  A.B.  to  10i\ 


1844. 

Sept.  21  Mostly  ov't.     Obs.  impos.  to  10^**. 

22  Clear.     Moon.     No  A.B.  seen  to  10**. 

23  Clear.     Moon.     No  A.B.  seen  to  10*>. 

241  Mostly  ov't.     Obs.  impos.  to  11^,  and  probably  all  night. 
25lOv't  and  rainy.     Obs.  impos.  to  11  i**,  and  doubtless  all  night. 

20  j  Clear.  Moon.  No  A. B.  seen  to  9\  [most  of  ev'^. 
2V;M'ycrr:  ov't  thinly  from  8**  to  10** :  moon:  no  A.B.  to  ll** :  withm 
28;Ov'*t  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clouds  breakinjT  away,  but  too  cloudy  for  obs.  to  9^**. 
Mostly  clear  after  9**.     Moon.     No  A.B.  seen  to  lOf**.* 
Clear.     Moon  in  part.     No  A.B.  seen  to  10^**. 

2  .  Mostly  clear.     No  A.B.  to  9^**. 

3  i  Ov't  and  rainy.     Obs.  imj)os.  to  9^**,  and  doubtless  all  night. 

4  Mostly  clear.     No  A.B.  to  10^**. 
6  Mostly  clear.     No  A.B.  to  10**. 
6 1  Ov't.     Obs.  impos.  to  9**,  and  d's  all  night. 
7 !  Mostly  clear.     No  A.B.  to  lOj**. 
8 ,  Clear.     No  A.B.  to  10**. 
9 1  Cloudless,  but  A'ery  hazy  toward  horizon. 

10  Mostly  clear.     No  A.B.  to  lOj**. 

11 1  Clear.     No  A.B.  to  10\ 

12 !  Very  clear.     No  A.B.  to  10J^ 

13  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

14 ;  Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

15 '  P'y  cl'r,  but  hazy,  to  1 0**,  then  ov't :  obs.  unc. :  no  A.B.  seen  or  susp. 

lOlNearlycrss;  hazy  about  hor. :  no  A.B.  seen  to  10^**:  obs.  imperfect 

IV 'Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

18 1  Ov't  send  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night 

19  Clear.     Moon.     No  A.B.  seen  to  10^**. 

20 ;  Mostly  clear.     Moon.*  (281) 

21  Ov't  and  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

22  Clear.     Moon.     No  A.B.  seen  to  11**. 

23  Clear.     Moon.     No  A.B.  seen  to  11**. 

24  Mostly  ov't  in  N.     Obs.  nearly  or  quite  impos.  to  10^**. 

25  M'y  cl'r,  but  patches  of  clouds  in  N. :  moon :  no  A.B.  seen  to  10^^ 
26|M'ycl'r;  haze;  cirrous  streaks  in  N. :  moon:  no  A.B.  seen  to  10J\ 

27  Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

28  Ov't  and  drizzhng.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

29  Ov't  to  1 0** ;  at  1  o|**  m'y  cl'r ;  low  cl'ds  in  N.  and  E. :  moon :  no  A.B. 

30  Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

31  Clear.     No  A.B.  to  10^**.     Moon  rose  about  9**. 
Nov.    1  Clear.     No  A.B.  to  10\ 

2  Clear,  but  hazy  about  horizon.     No  A.B.  seen  to  10^**. 

3  Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

4  Ov't  and  rainy.     Obs.  impos.  to  9J**,  and  doubtless  all  night. 
6  ]Mostly  clear.     A.B.  slightly  suspected  at  9^**.     [F.  B.]* 

6 1  Clear :  slight  A.B.  at  8|**,  and  at  12** :  no  streamers.  [F.  B.]*    (232) 

Sept.  30tlL— Some  unusual  ll^ht  in  north  suspected  between  lOh  and  llh. 

Oct.  20tlL — Suspected  some  auroral  li^ht  towards  9h ;  saw  no  streamers;  may  hare  been  ooly 
haze  illumined  by  the  moon.  Retired  at  9b.  [A  very  considerable  A.B.  about  midnifrht,  and 
as  early  as  lOh  30ni.  A  fine  arch  and  numerous  dancing  streamers.  See  New  Haven  MondMi 
Courier,  Oct.  24th.] 

Nov.  5th.— E.  C.  II.  at  Hartford.  Clear :  no  A.B.  to  lOh  30m.  Between  8h  and  9h  saw  tnndiy 
flashes  low  in  the  south. 

Nov.  6rh.--E.  C.  H.  at  New  Britain.  Mostly  clear,  but  clouds  about  N.  No  A.B.  Banly 
seen  to  8h,  yet  suspected.    PersoDii  abroad  later  report  a  slight  A.B. 
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N 


ov. 
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7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 
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Clear.     No  A.B.  to  8*.  [quite  clear:  no  A.B. 

Clear  to  7** :  no  A.B. :  aft.  8**  skv  much  obsc.  to  10*» :  from  10*»  to  11* 

Mostly  clear,  but  hazy  about  N.     No  A.B.  to  10**. 

Ov't     Obs.  impos.  to  9^^  :  clear  from  10*»  to  11*» ;  flashes  in  S.W. 

Ov't  chiefly  to  9*» ;  from  tH»  to  10*»  cFss  but  misty :  no  A.B.  seen  to  10*». 

Ov't;  rainytolli^p.alln't.  [F.B.J  E.C.H.  on  Hudson  river;  ov't. 

Ov't  to  9^,  except  clear  streak  in  N .     Cleared  at  9^**.* 

Very  clear.     No  A.B.  to  ^^.  [F.  B.]     Moon  to  S\^. 

Clear.     No  A.B.  to  11»»;  at  11^  somewhat  cloudy  in  N.  [F.  B.]* 

Considerably  clouded.     A.B.  seen  from  about  7^**  to  10**.*      (233) 

Ov^t.     Obs.  impos.  to  10*,  and  doubtless  all  night.     Rainy  night. 

CFred  ofi*  about  8* :  moon :  no  A.B.  at  9*  and  none  at  11^.  [F.  B.] 

Clear.     Moon.     No  A.B.  to  9*.     [F.  B.I 

Much  clouded.     Moon.     No  A.B.  to  11*.     [F.  B.] 

Ov't  to  11*,  and  doubtless  all  night.     [F.  B.] 

Ov't  to  10*,  and  doubtless  later.     [F.  B.] 

Mostly  clear  in  N.     Moon.     No  A.B.  seen  to  10*. 

Clear.     No  A.B.  seen  to  10*.     Within  doors  from  7*  to  9*. 

Clear.     Moon.     No  A.B.  seen  to  lOj*. 

Ov't ;  sleet  early  in  ev'g.     Obs.  impos.  to  lOj*,  and  doubtless  later. 

Mostly  ov't;  wholly  so  in  N.     Obs.  impos.  to  11*,  and  d's  later. 

Ov't  and  snowing.     Obs.  impos.  to  10^*,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10*. 

Ov't  to  lOj^*,  and  doubtless  all  night. 

Ov't  early  part  of  evening.     Clear  at  9*.     No  AB.  to  10*. 

Clear.     No  A.B.  to  lOj*. 

Ov't  to  10 J*,  and  doubtless  all  night.     Obs.  impos. 

Ov't.     Obs.  impos.  to  11*,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  11*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  11*,  and  doubtless  all  night. 

Ov't  early  part  of  evening.     Cleared  about  8^*.     No  A.B.  to  10^. 

Very  clear.     No  A.B.  to  9^*. 

Tolerably  clear  to  10* ;  four-fifths  ov't  at  lOj*.     No  A.B.  to  10^*. 

Clear.     NoA.B.  toll*. 

Snowing  from  5*  until  after  10* :  obs.  impos.  to  10*,  and  d's  all  n't. 

Clear.     No  A.B.  to  11*. 

Ov't  to  9* :  within  9*  to  10* :  cl'ring  bet'n  10*  and  1 1* :  no  A.B.  seen. 

Mostly  clear.     Within  from  6i*  to  9*.*  (234) 

Ov't  early ;  at  9*  n'y  cl'r  except  in  N. ;  at  10^*  cl'r :  moon :  no  A.B. 

Ov't.     Obs.  impos.  to  10^*,  and  probably  later. 

M'y  cl'r  except  in  N. :  obs.  n'y  impos.  to  10^^*  :  cl'r  at  12* :  no  A.B. 

Ov't.     Obs.  impos.  to  11*,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10*,  and  doubtless  later. 

Nearly  clear.     Moon.     No  A.B.  to  11*. 

Ov't.     Obs.  impos.  to  11*,  and  probably  all  night. 

Ov't,  drizzle.     Obs.  impos.  to  9f  *,  and  doubtless  all  night. 

Rain  and  snow,  with  violent  wind :  obs.  impos.  to  1 1*,  and  d's  later. 

Cl'y  in  N.  to  7*,  and  from  9*  to  10^* :  within  7*  to  9* :  obs.  n'y  impos. 


Nov.  18th.~No  A.B.  to  9h  dOn ;  suspected  at  Ilk  dOm.  [F.  B.]  £.  C.  H.  at  Albany.  Mostly 
dear,  and  no  iuB.  to  lOh. 

Nov.  Iftth.— £.  C.  H.  at  New  York.    Clear;  suspected  A.B.  abont  9^,  bnt  Tery  donbtfoL 

Nov.  16cb. — Numeroos  streamers,  ^nerally  not  above  lOb,  dancing  more  or  less ;  obscored 
by  donda.    E.  C.  H.  comiiur  np  Long  Island  Sound. 

Dec  14th. — From  9h  to  lOh  90n  saw  the  A.B. ;  about  70^  horizontal  extent  illumined  about 
fo  or  4P  high.  I  saw  no  streamers,  but  could  not  watch  many  minutes  at  a  time.  Moon  be- 
ginB  to  interfere. 
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[A.B. :  moon. 
(235) 


Herrick^s  Auroral  Register, 

Partly  clear:  moon:  too  cloudy  about  N.  for  obs.  to  lOf*. 

M'y  cl'r  to  7** ;  cl'y  to  10*» ;  p'y  err  bet'n  10*»  and  1 1^  ;  ov*t  at  11* :  no 

Ov't  and  snowing.     Obs.  impos.  to  9**,  and  p.  all  n't. 

Clear.     No  A.B.  to  10\ 

Clear.     A.B.  visible  all  the  evening.* 

Mostly  clear.     No  A.B.  to  10^**. 

Clear  to  10*^,  and  no  A.B.     At  lOj*",  wholly  ov't. 

Mostly  clear,  but  hazy  at  times.     No  A.B.  to  11\ 

Very  clear.     No  A.B.  to  lOj*. 

Ov't;  raining  at  10**  and  afler.     Obs.  impos.  to  11**. 

Very  hazy.     Obs.  impos.  to  10*. 

Almost  wholly  ov't  to  10*.     Obs.  impos. 

Ov't  and  snowing.     Obs.  impos.  to  I'*  a.  m.     [F.  B.] 

Clear.     No  A.B.  to  10*.    [F.  B.] 

Clear  in  N.  Y.     No  A.B.  to  10*. 

Partly  clear.     Bright  A.B.  seen  as  early  as  6J**.  (236) 

Clear.     No  A.B.  at  64^*,  7^*,  8,  9^*.     [F.  B.l 

Cl'r:  no  A.  B.  at  7*,  8i*,  10  J*:  hazy.  [F.  B.]   Cl'rlO*to  11*:  noA.B. 

M'y  ov't;  at  9^*  p'y  cl'r:  about  10*  A.B.  sl'tly  susp. :  lowcl'dinN. 

Ov't.     Obs.  impos.  to  11*  at  least. 

Clear.     Moon.     No  A.B.  to  10^*. 

Ov't  to  10*,  and  probably  all  night.     Obs.  impos. 

Ov't,  drizzle.     Ods.  impos.  to  11*,  and  doubtless  all  night. 

Ov't;  rainy.     Obs.  impos.  to  11*,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  to  10^*. 

Ov't.     Moon  faintly  shining  part  of  ev'g.     Obs.  impos.  to  10*. 

Ov't  to  10*,  and  doubtless  all  night. 

Partly  clear.     Moon.     Obs.  nearly  or  quite  impos.  to  10*. 

Clear.    Moon.    No  A. B.  to  8*,  or  at  1*  a.  m.  of  23d.    Obs.  imperfect 

Clear.     Moon.     No  A.B.  to  8*,  or  at  1*  a.  m.  of  24th. 

Ov't  and  very  stormy.     Obs.  impos.  to  9*,  and  doubtless  all  night. 

Ov't  to  9*  at  least.     Obs.  impos. 

Very  clear.     A.B.  slightly  suspected.* 

Mostly  clear.     No  A.B.  to  9*.     Clouding  up  in  N.  at  9*. 

M'y  cl'r  in  N.  to  8* :  no  A.B. :  after  8*  ov't  to  9*,  and  d's  all  night 

Partly  clear,  but  some  clouds  about  N.    No  A.B.  seen  to  9*.*  (237) 

Clear.     No  A.B.  to  10*. 

Clear.     No  A.B.  to  10*. 

Clear.     No  A.B.  to  9^*. 

Mostly  clear.     No  A.B.  to  9 J*. 

Ov't  to  9*,  and  doubtless  all  night.     Obs.  impos. 

Snowing  all  night,  with  strong  wind.     Obs.  impos. 

Ov't  early ;  cleared  about  7*,  but  quite  hazy  to  10*  :  no  A.B.  to  10*. 

Tolerably  clear  to  9*.     No  A.B.     Then  ov't  to  10^*  at  least. 

Clear.     No  A.B.  to  10|*. 

Hazy  to  8*  ;  after  that  tolerably  clear  in  N.     No  A.B.  to  10^*. 


Dec.  29th. — Bein^  within,  did  not  see  it  until  9h ;  there  were  then  smaU  strips  of  clouds  in 
the  N.  Much  general  cloudiness  before.  Horizontal  extent  SO^',  and  5<^  high.  1  saw  no  stream* 
ers  up  to  lOh.    [GenewU  light  from  Oh  SOm.    (F.  B.)] 

Jan.  9th. — Horizontal  extent  9C ;  streamers  30°  or  40®  high ;  somewhat  obscured  by  doudu 
Later "wery  much  conccaJed  by  clouds.  [F.  B.l  E.  C.  H.  in  New  York  City  from  6th  to  11th. 
There,  Jan.  9th,  it  was  mostly  clear;  considerable  A.B.  all  the  evening.  After  midnight^ 
clearer ;  a  distinct  arch,  perhaps  80®  horizontal  extent ;  no  streamers  seen. 

Jan.  96ih. — Moon  rose  at  8*»  80m.    No  A.B.  surely  seen  to  9h. 

Jan.  89th. — [At  10k  clear,  and  think  there  was  an  A.B.  Saw  no  streamers  in  five  minatttw 
F.  B.] 
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M'y  cPr,  but  somewhat  hazy  to  8^ ;  after  that  cl'r:  no  A.B.  to  9^. 

Hazy  to  7** ;  ov't  to  1 1**  at  least :  obs.  impos.  to  1 1**,  and  d's  all  night. 

Wholly  ov't  to  11**  at  least,  and  doubtless  all  night.     Obs.  impos. 

Clear.     Moon.     No  A.B.  to  10j»». 

Most  of  evening  more  or  less  haze  and  cloudiness.     Moon.* 

Ov't ;  rain  and  sleet.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't,  drizzle,  to  10**  and  later.     Obs.  impos.  to  10^**,  and  d's  all  night. 

Ov't  early  in  ev'g :  at  9**  and  after  m'y  cl'r :  moon :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10.J**,  and  probably  later.  [imperfect. 

M'y  cl'r  to  ^V^ :  moon :  skv  obstructed  to  10^^** :  no  A.B.  seen :  obs. 

Much  obsc.  bv  haze  and  cl'^s :  moon  :  obs  n'y  or  quite  impos.  to  lOj**. 

Too  hazy  ana  cloudy  for  obs.  to  10^**,  and  probably  all  night. 

Very  foggy.     Obs.  impos.  to  10^**,  and  prooably  later. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Very  cl'r:  moon  rose  at  8^" :  no  A.B.  to  8**,  and  none  seen  aft.  to  10^**. 

Clear.     A.B.  seen  between  8**  and  9**.*  (238) 

Clear  after  about  7^**.     No  A.B.  to  \0^\ 

Ov't :  larger  stars  in  zenith  vis. :  obs.  impos.  to  10**,  and  d's  later. 

Clear.     No  A.B.  to  10^**. 

Clear,  but  slightly  hazy.     No  A.B.  to  10^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  11\ 

Ov't,     Obs,  impos.  to  1 1^**,  and  doubtless  all  night. 

Mostly  ov't,  and  obs.  impos.  to  10**  at  least ;  at  11^**  clear:  no  A.B. 

Clear.     No  A.B.  to  10\ 

Hazy  most  of  ev'g ;  at  10**  ov't :  no  A.B.  seen  to  9^**,  nor  at  10^**. 

Hazy  fore  part  of  evening;  clear  after  8**.     No  A.B.  to  10**. 

Within  from  7**  to  9** :  mostly  clear  from  9**  to  10**.* 

Ov't  and  snowing.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Mostly  clear  to  9^**.     Moon.     Ov't  to  10**  and  after  to  11**. 

Nearly  clear.     Moon.     No  AB.  to  10**. 

Nearly  ov't.     Obs.  impos.  to  10**,  and  at  Hi**,  and  d's  all  night. 

Ov't,  rain.     Obs.  impos.  to  10**. 

Too  much  clouded  for  obs.  to  10**,  and  prob.  most  of  the  night. 

Tolerably  clear ;  flying  clouda  here  and  there.     Moon.* 

Sky  obsc,  cl'ds  and  haze :  moon:  obs.  imperf. :  no  A.  B.  seen  to  10^**. 

Mostly  ov't  early  part  of  ev'g ;  cleared  up  about  8**.* 

N.  obsc.  below  10°,  often  as  high  as  50®,  to  10^** :  obs.  n'y  impos. 

Partly  clear.     N.  too  much  clouded  for  obs.  to  10**  at  least. 

Very  clear.     Moon.     No  A.B.  to  10^**. 

Very  clear.     Moon.     No  A.B.  to  10**. 

Ov't ;  rain  about  9**.     Obs.  impos.  to  9^**,  and  prob.  all  night. 

Ov't,  al't  wh'y :  some  clear  spaces  about  10** :  obs.  impos.  to  11**. 

Clear.     Moon  rose  at  8f**.     No  A.B.  to  10**. 

Ov't,  almost  entirely.     Obs.  impos.  to  10**,  and  prob.  all  night. 


Feb.  18th.— No  A.B.  sarely  seeu  to  lOh  SOm ;  but  about  8h  A.B.  slightly  suepccted ;  very 

>iibtfuL 

Feb.  25th. — Arc  29^  horizontal  extent,  and  numerous  stre^imers  20^  high,  some  very  bright 

bate.    Moon  rose  at  'Jh  4.5cn.    A.B.  nearly  extinct  about  9b  ISm. 

March  9th.— Clond**  hanging  about  N.    Some  faint  light  suspected,  but  probably  due  to  con- 

apt  with  cloudu,  to  10b. 

March  16th. — OccasionaUy  the  north  seemed  lighter  than  usual,  but  it  is  probably  due  to 

kze  and  clouds  illumined  by  the  moon. 

March  18tb. — Some  cloudiness  low  in  the  north  to  10b  at  least.    Moon.    Quite  light  in  north, 

le  probably  to  moonlight  on  the  clouds.    Overcast,  in  N.  at  least,  at  lib. 
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May 


[seen  to  10*. 


HerricVi  Auroral  Register, 

Hazy.     No  A.B.  to  10^^,  but  a  faint  display  w'd  not  have  been  vig. 
Very  hazv.     Polaris  faintly  vis. :  no  A.B.  seen  to  10** :  obs.  imperC 
Ov't.     Oos.  inipos.  to  11**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  10^. 
Very  clear.     No  A.B.  to  10**. 

Mostly  clear.     No  A.B.  to  10*".     Almost  wholly  ov't  at  10**. 
Clear.     No  AB.  to  10i^ 

Ov't.     Obs.  inipos.  to  10**,  and  doubtless  all  night. 
Clear.     No  AB.  to  9f**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
;Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 
I  Considerably  clouded  and  becomini^  more  so :  obs.  poor :  no  AB. 
Mostly  clear.     No  A.B.  to  10**.     IVioon  begins  to  interfere. 
Clear.     Moon  interferes.     No  A.B.  seen  to  10**. 
Clear ;  some  cirrous  streaks  and  bands :  moon :  no  A.B.  seen  to  10*. 
Hazy  about  horizon :  violent  westerly  wind.*  (230) 

Clear,  but  somewhat  hazy  about  hor. :  moon :  no  A.B.  seen  to  10^. 
I  Haze  and  thin  cl'y  sheets :  moon :  no  A.B.  seen  to  10** :  obs.  impei£ 
jOv't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
I  Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  all  night.     Rain  during  night. 
Ov't;  some  rain.     Obs.  imj)os.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos  to  10**  at  least.     Mostly  clear  at  sunrise  of  22d. 
Clear.     Moon.     No  A.B.  to  9f**.  [no  A.B,  »een. 

Much  clouded ;  moon :  obs.  scarcely  pos.  to  9^**,  and  prob.  all  night : 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  nic^ht. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  to  9**,  and  doubtless  all  night. 

Ov't  to  10\*  (240) 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 
Clear.     No  AB.  to  10**. 

Cloudy  early  part  of  evening.*  (241) 

Almost  wholly  ov't.* 
Clear.     No  A.B.  to  11\ 

Mostly  ov't  to  10^**.     Obs.  nearly  or  quite  impos. 
Ov't ;  some  rain.     Obs.  impos.  to  10**,  and  prob.  most  of  the  night 
Mostly  ov't  to  9**.     At  11^*  considerably  ov't.*  (242) 


April  18th.— A  fine  display  of  the  A.B.  visible  probably  all  night.  At  7h  90m  moon  shining, 
and  45ni  before  end  of  twilight  I  detected  an  anroral  arch,  obscure  yet  well  formed,  embracing 
about  100^  horizontal  extent,  and  about  8*^  high  at  vertex.  I  soon  saw  in  and  above  it  here  ana 
there  red  stains  and  Imperfect  streamers.  Watched  till  9h ;  wind  uncomfortably  strong.  The 
phenomenon  was  constantly  changing— arch  breaking  up,  brightening  in  spots,  lading,  reap- 
pearing, <fec.  About  8li  a  segment  of  an  arch,  42o±  alt.  and  30°  long.  I  saw  but  few  streamers. 
After  midnight  (about  2h  ?)  I  looked  and  found  a  bright  light  low  in  N.^nd  no  streamers.  I 
learn  that  between  Oh  SOm  and  lOli  80m  there  were  many  streamers,  some  60^  alt.,  and  also  wetcs. 

April  27th. — Between  lOli  and  llh  clouds  broke  away  and  revealed  a  bright  A.B.  There  was 
then  a  broad  arch  spanning  90<^,  more  or  less,  and  about  lO^'  high  at  vertex ;  much  diflhse  light 
about  arch,  but  I  saw  no  streamers.  Much  obscured  by  cloud?.  Did  not  observe  it  more  tSan 
five  minutes. 

April  SOtli. — At  9li  found  the  sky  partly  clear  and  a  display  of  the  A.B. ;  horizontal  extent 
70^  more  or  less ;  sundry  streamers,  highest  4SP ;  not  clearly  defined.  Geneml  light  up  to 
lOh  90m  at  least. 

May  1  St. —Through  crevices  in  the  clouds  appeared  some  unusual  light ;  perhaps  sligbt  A.B. 
Observation  nearly  impossible  to  lOh  15m,  and  probably  all  night. 

May  5th. — Abont  12h  clear,  and  no  A.B.  Between  2h  and  8b  a.  m.  (6th)  a  bright  A.B.— lomin- 
ous  arch,  but  no  streamers  seen.    Fide  Professor  £.  T.  Fitch. 
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May    6 1  Much  clouded,  and  obs.  necessarily  iraperf.    No  A.B,  seen  to  9f^. 
7  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
8 1  Very  clear.     No  A.B.  to  9^^. 
9 1  Very  clear.     Moon  begins  to  interfere.     No  A.B.  seen  to  10^. 

10  i  Clear.    Moon.    No  A.B.  seen  to  10^. 

1 1  j  Hazy.    Moon.    No  A.B.  seen  to  9f *•. 
12 1  Hazy.    Moon.    No  A.B.  seen  to  10**. 

131  Mostly  ov't  to  9\     At  10^  clear  in  N.,  and  no  A.B.     Moon. 

14 1  Hazy,  cirri.     Moon.     No  AB.  seen  to  9**.     After  9**  ov't,  d's  all  n't. 

151  Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

16  Ov't;  slight  dnzzle  at  times :  obs.  impos.  to  9^**,  and  d's  all  ni^ht. 

17  Ov't  almost  wholly.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
.  18  Ov't;  some  rain.     Obs.  impos.  to  10**,  and  doubtless  later. 

19  Partly  cloudy.    Moon.     No  A.B.  seen  to  9**  20". 

20 1  Cloudy,  in  part  at  least,  to  9**.     No  A.B.  seen. 

21  i  Clear.    Moon.    No  A.B.  to  9^**. 

22 1  Ov't  and  raining.     Obs.  impos.  to  10**,  and  d's  most  of  the  night. 

23  j  Mostly  clear.     No  AB.  to  10\ 

24  Very  clear.     No  A.B.  to  9**  55°*. 

25  Very  clear.     No  A.B.  to  9^**. 

26  Mostly  clear.    No  AB.  to  10**. 

27, Hazy;  otherwise  mostly  clear.     No  A.B.  to  10**. 

28'M'y  cl'r,  but  toward  10***  becoming  cl'y  in  N.     No  AB.  to  9**  60". 

29  M'y  ov't  to  10** :  obs.  n'y  or  quite  impos. :  aft.  12**  very  cl'r :  no  A.B. 

30  Exceedingly  clear.     No  A.B.  to  10**  5°*.* 

31  Exceedingly  clear.     No  A.B.  to  10^**. 
Jane    1  Very  clear.    No  A.B.  to  10**. 

2  Clear.     No  A.B.  to  10i\ 

3 '  Much  clouded.     Obs.  n'y  impos.  to  10^**,  and  p.  later :  no  A.B.  seen. 

4 [Partly  clouded.    No  A.B.  to  10**,  but  obs.  unc.  on  ac't  of  clouds. 

N.  much  obsc  to  9^** :  A.B.  susp. :  no  streamers  seen.     [F.  B.]* 

Artwh'yov'ttol2**:  noAB.  [F.  B.]   AtN.Y.ov't;  obs.  impos.  to 

Mostly  clear.    No  A.B.  to  10^^.  [10^**. 

Clear.    No  A.B.  to  10^ 

Hazy ;  stars  below  40°  scarcely  vis. :  obs.  n'y  or  quite  impos.  to  10^**. 

Ov't.    Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Very  hazy :  moon :  stars  below  25°  alt.  not  vis. :  no  A.B.  seen  to  1 1**. 

Ov't;  slight  drizzle.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  niffht.  [n'y  impos. 

Much  clouded  below  alt.  of  20° :  moon :  no  A.B.  seen  to  10^** :  obs. 

Very  cl'r:  moon:  noA.B.  tolO|\    [A  B.  susp.  about  11 1\  (F.B.)] 

Ov't,     Obs.  impos.  to  10 J**,  and  douotless  all  night. 

Clear  to  9** ;  after  that  ov't  to  10**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Mostly  ov't    Obs.  n'y  or  quite  impos.  to  10**,  and  prob.  all  night. 

Ov't.     Obs.  impos.  to  9f **,  and  d's  all  night.     Rain  during  night. 

Much  cl'ded :  obs.  embarrassed :  no  A.B.  seen  to  10  J**,  and  p.  none. 

24 1  Mostly  ov't  to  9f  **.     Rain  between  8**  and  9**.* 

Slaj  80th.— Obsenred  zodiacal  lUcht :  evident,  but  very  ill  defined.  Extends  to  cluster  in 
Ctacer,  and  perhaps  into  the  sickle  in  Leo ;  the  star  Pollux  lies  near  the  axis ;  if  not,  then  a 
point  a  little  nearer  Castor,  perhaps  one-third  the  distance  toward  Castor. 

Jane  5th.— E.  C.  H.  at  New  Tork.    Haxy.    No  A.B.  to  lOh  15m. 

Jnne  dkh.— About  9b  90ni  clouds  in  north  slightly  broken,  and  some  unusual  light  inspected, 
but  at  10b  a  large  opening  in  north,  and  no  A.B.  apparent. 
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Aug. 


Herrick^a  Auroral  Register, 

Clear.    No  A.B.  to  10|\* 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  lO^**. 

Ov't,  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

N.  partly  clouded :  no  A.B.  between  9**  and  10**:  at  10**  nV  ov't  in  N. 

Ov^t  early ;  n'y  cl'r  9**  to  10*» :  no  A.B.  seen  to  10** :  slight  A.B.  cM  not 

Mostly  clear  to  1 1*^.     No  A.B.  to  11**.  [nave  been  seen. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Very  clear.     No  A.B.  to  10**. 

Ov't  to  9i\     Clearing  up  about  10\     No  AB.  to  lOj**. 

Very  clear.     No  A.B.  to  10^**. 

Somewhat  cloudy.     No  A.B.  to  9^** :  at  2**  a.m.  very  cPr :  no  A.B. 

Considerably  clouded.     No  AB.  seen  to  lOj^**.     Obs.  embarrassed* 

IVlostly  clear.     No  AB.  to  10**.* 

Clear.     No  A.B.  seen  to  2^**  a.  m.  of  10th. 

Very  clear.     Moon  begins  to  interfere.     No  A.B.  to  11^. 

Tolerably  clear,  although  hazy.     Moon.     No  A.B.  to  10**. 

Mostly  clear,  but  hazy  towards  hor. :  moon :  no  A.B.  seen  to  9^**. 

Mostly  clear,  but  hazy  towards  hor. :  moon :  no  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  ov't.     Obs.  nearly  impos.  to  10**.     Moon.     No  AB.  seen. 

Nearly  clear.     Moon.     No  A.B.  seen  to  10 J**. 

Clear.     Moon.     No  AB.  to  10**. 

Clear.     Moon.     No  AB.  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10^**. 

Considerably  clouded ;  but  clear  space  about  the  north :  moon.* 

Mostly  clear;  much  obsc.  at  10** :  moon:  no  AB.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Very  clear.     No  AB.  to  10**. 

Ov't  to  9|\  and  doubtless  later.*  (243) 

Ov't,  almost  wholly.     Obs.  impos.  to  9f**,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  clear,  but  small  clouds  hanging  about  N.    No  AB.  to  10**. 

Mostly  clear ;  quite  clear  in  N.  about  10**.    No  AB.  to  10**.*    (244) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Mostly  clear,  clouds  coming  over  about  10** :  no  A.B.  to  10**.*     (245) 

Nearly  clear.*  (246) 

Much  cl'ded ;  at  1 0**  n'y  cl'r  in  N.  except  low  cloud.    No  A.B.  seen. 

Somewhat  clouded  in  N.  to  10**.* 


Jane  25th.— A.  B.  seen  at  Worcester,  Mass.— T^irfem^A  Annual  Beport  qf  Lunatic  Atytum, 
No  particulars  ^ven. 

July  8th.— Brilliant  A.B.  seen  at  Worcester,  'iloaa.— Thirteenth  Ann,  Mep.  qf  Lunatic  Atyhan. 
No  other  particulars. 

July  20th.— North  seemed  quite  light,  probably  due  to  moonlight.  No  A.B.  sorely  seen  to 
10b  15iD. 

July  24th.— At  Ih  a.  m.  (25th)  I  looked  out  fh)m  an  open  window  and  found  N.  sky  very  clear, 
and  moon  shining.  In  N.  appeared  more  than  usual  light,  and  I  am  very  much  incluied  to 
think  it  an  A.B.— saw  no  streamers— about  20^  horizontal  extent,  2^  high.  If  trees  bad  not 
obstructed  the  view  I  could  have  determined  the  case  with  certainty.  [A.B.  seen  at  Worcester, 
Mass. — Thirteenth  Ann.  Btp.  of  Lunatic  An/lum^    No  details.] 

July  2Sth.— Faint  auroral  arch  from  96  80ni,  60^  or  70<>  horizontal  extent.  No  streamem. 
TV  B  I 

July  3l8t.— Faint  light  In  N.,  probably  auroral    [F.  B.l 

Aug.  Ist. — A  faint  auroral  light  visible  from  about  9h  SOm  onward  to  lOh  30m ;  seen  also  after 
midnight.  A  diffuse  light,  perhaps  20^  horizontal  extent,  very  indefinite  above.  I  aaw  no 
streamers. 

Aug.  Sd.— No  A.B.  to  lOh,  unless  a  &int  light  between  two  clouds.  After  midnight  looked 
out,  and  saw  no  A.B. ;  iky  then  very  clear. 
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»pt. 


Clear.    No  A.B.  to  10\*  (247) 

Nearly  clear,  but  some  cloudiness  in  N.     No  A.B.  to  11^. 

N'ycFr:  within  8*"  to  lO}**:  cl'dsinN.:  noA.B.fromlOi^  to  10^^. 

Mostly  clear,  except  N. :  ov't  there  at  9^"* :  no  A.B.  seen  to  9^**. 

Much  cl'ded :  obs.  n'y  impos.  to  10** ;  p.  all  n't :  no  A.B.  seen  to  10**. 

M'y  clear  from  9^^  to  11^.     No  A.B.  seen,  but  obs.  p'y  obstructed. 

Ov't  almost  wholly.     Obs.  impos.  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear,  yet  hazy  about  horizon.     Moon.     No  A.B.  seen  to  10^**. 

Ov't     Obs.  impos.  to  10**  at  least,  and  doubtless  later. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  to  10^**. 

Clear.    Moon.     No  A.B.  seen  to  9f**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  11**  at  least. 

M'y  cl'r  from  8**  to  9** :  no  A.B. :  after  9**  ov't  to  10^**  in  N.,  p.  later. 

Ov't.     Obs.  impos.  to  10^  at  least. 

Ov't.     Obs.  impos.  to  11**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Mostly  clear;  flying  clouds  about  N.     No  A.B.  seen  to  9^**. 

Clear.    NoA.B.  toll^ 

North  much  embarrassed  by  floating  clouds.     No  A.B.  seen  to  1  Oj**. 

Ov't  and  rainy.     Obs.  impos.  to  10%  and  probably  most  of  night. 

Much  clouded  most  of  evening.     At  10**  nearly  clear,  and  no  A.B. 

Flying  cl'ds ;  obs.  necessarily  imperf. :  at  9^**  nearly  cl'r.*      (248) 

Very  cloudy  early  part  of  evening.     At  9**  and  after  mostly  clear.* 

Mostly  clear.    No  A.B.  to  9^**.     No  A.B.  at  1**  a.  m.  of  Sept.  1st. 

Ov't  to  8^  at  least.     Partly  clear  after  9**,  but  did  not  then  watch. 

Mostly  ov't  to  10**.     Partly  clear  about  8**,  and  no  A.B.  seen. 

Very  clear.     No  AB.  to  9**. 

Ov't;  thunder  shower  from  8**  to  9**.     Obs.  impos.  to  10**.* 

Much  clouded;  clear  spaces  occasionally.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**. 

Clear.    Moon.    A.B.  suspected.*  (249) 

Clear  in  N.  to  8** ;  after  tnat  m'y  ov't  to  10**  at  least :  no  A.B.  seen. 

Cl'y  most  of  ev'g :  at  9^**  and  aft.  n'y  cl'r :  moon ;  no  A.B.  seen  to  10**. 

Much  clouded  at  times :  moon :  no  A.B.  seen  to  1 1**.      [seen  to  lOj**. 

Mostly  ov't  to  9** ;  from  9**  to  10^**  tolerably  clear:  moon :  no  A.B. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

M'y  ov't  with  flying  clouds :  moon :  obs.  n'y  or  quite  impos.  to  9^. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

M'y  cl'r :  moon :  no  A.B.  seen  to  10** :  about  1 0**  al't  wh'y  ov't  in  N. 

Mostly  clear  to  9** :  moon :  no  A.B.  seen :  after  9**  mostly  ov't  to  10**. 

M'y  cl'r:  moon:  7**  to  9^**  low  cl'ds  and  I'tning :  no  A.  B.  seen  to  9J**. 


▲«gL  4th. — Aaroral  streamers  between  9h  and  lOh.    Nameroas,  faint,  lO^  bij2:h.    [F.  B.] 

Aug.  20th.— A. B.  slightly  suspected.    [A.B.  seen  at  Worcester,  Mass. — ThirUenth  Bep.  Luna- 

i  Atfium.    No  detaib.] 

Aug.  aCHh. — No  A.B.  to  Oh  SOna,  but  some  unusual  light  slightly  suspected.    At  lb  '^^Om  a.  ic. 

r  81st  clear,  and  no  A.B.    [At  Montreal,  Canada,  slight  A.B.    Ftde  Professor  Olmsted.] 

B^t  4th.---Clonds  breaking  away  about  lOh,  showing  what  seemed  an  unusual  light  in  N., 

It  probably  a  deception. 

fk^t  7th.— After  midnight,  the  moon  having  set,  I  looked  out  and  thought  there  waa  a  fidnt 

mini  light  in  the  N.    Saw  no  streamers. 
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HerricVs  Auroral  Hegister. 

Som't  hazy :  moon  rose  at  8** :  no  A.B.  seen  to  10** :  at  10^  cl'y. 

Clear.     No  A.B.  to  9i^ 

Very  clear.     No  A.B.  to  9^^ 

Very  clear.     No  A.B.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.*  (250) 

Mostly  ov't.    At  9**  wholly  ov't,  and  nearly  so  to  10\* 

Ov't,  rain :  obs.  impos.  to  9^**.    [P'y  cPr  at  8^**,  and  no  AB.  (F.B.)] 

Clear  mostly.     Probably  a  very  famt  A.B.*  (251) 

Somewhat  cloudy.     No  AB.  to  8^**,  and  none  at  4**  a«  m.  of  29tlL 

Clear.     No  A.B.  to  10**. 

M'y  cl'r,  but  gradually  clouding,  and  by  10**  m'y  ov't :  no  A.B.  seen. 

Clear.     No  A.B.  to  9^**. 

Clear.     No  A.B.  to  10**. 

Mostly  ov't;  oc'l  openinirs:  obs.  n'y  impos.  to  10**:  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10^. 

Ov't  and  rainy.     Obs.  impos.  to  8^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

M'y  ov't :  about  9**  partly  cl'r  about  15"* :  moon :  no  A.B.  seen. 

Much  clouded.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.     A.B.  seen  all  the  evening.*  (252) 

Ov't  to  10**  at  least.     Obs.  impos. 

P'y  cl'r  to  8** :  moon :  obs.  n'y  impos.  to  8** :  no  A.B.  seen:  aft.  8**  ov't 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear:  moon:  no  A.  B.  seen  to  10**:  at  intervals  d'g  n't  saw  no  A.B. 

Considerably  clouded :  moon :  no  A.B.  seen  to  9** :  obs.  imperfect 

Clear.     Moon.     No  A.B.  seen  to  9f**. 

Partly  cloudy.     Moon.     No  AB.  seen  to  10**. 

Clear.    Moon  most  of  the  evening.     No  A.B.  seen  to  10**. 

Clear.     No  A.B.  seen  to  10**. 

Hazy:  no  A.B.  seen  to  9** :  a  faint  display  c'd  hardly  have  been  seen. 

Ov't  almost  wholly.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Clear.     A.B.  seen  most  of  evening,  but  at  times  very  faint **  (258) 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**.    I  did  not  observe  personally. 

Hazy.     No  A.B.  to  10**. 

Hazy.    No  A.B.  to  10**. 

Very  hazy.     No  A.B.  to  10**. 

Hazy.     No  A.B.  to  9^**. 

Hazy.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10^ 

Mostly  ov't.     Obs.  impos.  to  10**. 

Ov't  most  of  evening.    At  10**  nearly  clear,  and  no  A.B. 

Ov't ;  some  rain.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


Sept  24th.~A.B.  seen  from  about  Oh  30m  to  llh  at  least,  60^  to  SQo  horizontal  extent  Uln* 
mined ;  bank  at  times  3^  to  5^  high.    I  saw  no  streamers,  but  did  not  watch  many  minutes. 

Sept.  25th  — A.B.  suspected ;  breaks  in  the  clouds  in  the  N.,  showing  what  seemed  more 
than  usual  light.    Uncertain. 

Sept.  27th. — The  N.  seemed  to  have  a  slight  whitish  tinge,  but  I  saw  no  bank  or  arch.  At 
10b  Sm  I  saw  for  about  three  minutes  what  1  took  to  be  a  streamer,  near  N.  5®  £.,  about  4^ 
long,  and  moving  westward.  Some  small  clouds  Just  then  embarrassed  obserrotion.  I  pr«* 
■ume  there  is  a  slight  A.B.  this  evening. 

Oct.  9th. — About  60^  horizontal  extent  illumined.  Much  of  the  time  an  arch,  and  once  a 
group  of  dim  streamers,  not  reaching  higher  ttian  10^. 

Oct.  21st.— About  Th  many  streamers,  not  very  bright,  tallest  reaching  altitude  of  about  1S9^ 
drifting  westward ;  60^  to  Hp  of  horizontal  extent  iUumined,  with  &int  arch. 
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Ov't  and  rainy.    Obs.  impos.  to  11^,  and  doubtless  later. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  later. 

Ov't  early ;  crrinff  at  8**,  clear  after  9** :  moon :  no  A.B.  to  10|**. 

Clear.    Moon.    No  A.B.  to  91**. 

Many  flying  cl'ds  n'y  precluded  obs.    Moon.    No  A.B.  seen  to  10**. 

OvH  and  raining.    Ods.  impos.  to  10^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  probably  all  night. 

Clear.    Moon.     No  A.B.  seen  to  10**,  and  none  at  1^**  a.  m.  of  11th. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night. 

Clear.    Moon.     No  A.B.  seen  to  10**.     Within  from  6^**  to  9^^ 

Partly  clear.     Moon  eclipsed  this  evening.     No  A.B.  seen  to  9^**. 

Mostly  clear.    Moon.     No  A.B.  seen  to  lOj^**. 

Clouded  at  times ;  occasionally  clear  in  N. :  moon :  no  AB.  to  10**. 

Very  hazy.     No  A.B.  seen  to  9^**. 

Mostly  ov't ;  rain  about  9^** :  obs.  impos.  to  10**,  and  prob.  all  night. 

Much  clouded.    Obs.  nearly  impos.     No  A.B.  seen  to  10**. 

Very  clear.     No  A.B.  to  10**. 

Clear,  but  somewhat  hazy.     No  A.B.  to  10**. 

Very  clear.    No  A. B.  to  10**. 

Clear  most  of  evening;  very  cloudy  at  10**.    No  A.B.  to  10**. 

Clear.    No  A.B.  to  10^ 

Clear.     No  A.B.  to  10\ 

Cloudless,  but  hazy.    No  A.B.  to  10**. 

Hazy ;  by  10**  quite  ov't :  no  A.B.  seen  to  10** :  within  7^**  to  9|**. 

Ov't     OW  impos.  to  1 0\*  (254) 

Mostly  clear.     No  A.B.  to  9^**. 

Ov't  most  of  ev'g ;  at  10^**  clouds  much  broken :  no  A.B.  then. 

Ov't;  sleet  falling.     Obs.  impos.  to  10**,  and  doubtless  all  night. 


(256) 


Ov't    Obs.  impos.  to  10**  at  least :  clear  at  5^**  a.  m.  :  no  A.B. 
Very  clear.    No  A.B.  to  10**.* 

Almost  wholly  ov't  to  lOj**  at  least*  (256] 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  much  later. 
Very  clear.    Moon.    No  A.B.  seen  to  10^**. 
Mostly  ov't ;  occasional  clear  spaces.    Moon.    No  A.B.  seen  to  10**. 
Clear,  except  cirri  about  N. :  moon :  no  A.B.  seen  to  9^** :  ov't  at  5**. 
Ov't;  sleet  falling.     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 
Ov't :  obs.  impos.  to  10** :  at  5**  5°*  cl'r  except  low  cl'd  in  N. :  no  A.B. 
Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 
Py  cl  r  to  7** ;  7**  to  10**  m'y  ov't ;  aft.  p'y  cl'r :  moon :  no  A.B.  seen 
Clear.    Moon.    No  A.B.  seen  to  10**.  [to  10^** :  obs.  unc. 

Clear  to  about  10** :  moon :  no  A:B. :  at  10**  ov't  with  fleecy  clouds. 
Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  night 
Much  clouded.    Moon.    No  A.B.  seen  to  10**.     Ov't  at  10^ 
Clear:  no  AB.  cert,  seen  to  10**,  and  yet  two  or  three  times  susp. 
Ov't     Obs.  almost  or  quite  impos.  to  10**,  and  probably  all  night 
Ov't  almost  wholly.     Obs.  impos.  to  10**,  and  probably  all  night 


Kov.  87th. — A.B.  seen  by  me  about  5b  ISm  a.  m.  of  28th.    Sky  very  clear.    I  saw  only  a  g:ene< 

tl  Ui^t  abont  N.  horizoD ;  no  definite  streamers,  bnt  on  undoubted  A.B.    Watched  about 

tree  minutes. 

Dec.  dd.— At  4h  2n  A.  M.  of  8d  I  saw  a  distinct  A.B.    About  S0<>  horizonUl  extent  lUumined, 

*  more  or  less  in  center.    I  saw  no  distinct  arch  or  streamers,  but  the  trees  interfere. 

Dec;  Sd. — A  conspicuous  A.B.  seen  through  a  lone  narrow  opening  in  the  clouds  in  N.  hori- 

ML    Several  bright  streamers  about  8h,  but  the  clouds  did  not  permit  any  determination  of 

le  extent  of  the  display.   I  infer  it  to  have  been  a  very  considerable  one.    Light  strong  •• 

l«Ml0hl5iiiL 
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Herrick^a  Auroral  Register. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Cl'r  a  few  minutes  at  6** :  no  A.B. :  ov't  from  6i^to  9^^* :  obs.  impos. 

Very  clear.     No  A.B.  to  9**. 

Clear  most  of  ev'g :  no  A.B.  seen  to  10^ :  considerably  cFded  aft  8\ 

Clear.     No  A.B.  to  10**.     About  10**  becoming  cloudy. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  to  10**,  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10^^. 

Clear  early  in  ev'g :  no  A.B.  seen :  ov't  at  9^**,  and  to  10**  at  least 

Mostly  clear  after  7**.     No  AB.  to  10**. 

Clear.     No  A.B.  to  10\ 

Ov't  entirely.*  (267) 

Clear.     A.B.  slightly  suspected.     None  certain  to  10**. 

Ov't.     Obs.  impos.  to  12**,  and  doubtless  all  night. 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night 

Mostly  ov't.     Moon.     Obs.  nearly  impos.  to  10**.* 

Clear :  moon :  no  A.B.  at  6**,  at  1 0**,  or  at  3**  a.m.  :  sky  at  6**  p'y  obsc. 

N'ycl'r;  cirrous  streaks  here  and  there :  moon:  no  A.  B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10 J**,  and  d's  all  night :  began  to  rain  d'gn't 

Ov't,  drizzling.     Obs.  impos.  to  9f**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  lo|**,  and  probably  later. 

Ov't     Obs.  impos.  to  10**. 

Mostly  ov't.     Moon.     Obs.  impos.  to  10**,  and  probably  all  night 

Cl'r  to  about  8** :  moon :  no  A.B. :  after  8**  ov't :  obs.  impos.  8**  to  10*. 

Ov't  almost  completely.     Obs.  impos.  to  11**,  and  proD.  all  night 

Clear.     Moon.     No  A.B.  to  10^**. 

Clear.     Moon  rose  at  7^**.     No  A.B.  to  11**. 

Al't  wholly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  ni^ht 

Ov't,  raining  and  snowing.     Obs.  impos.  to  10**,  and  d's  all  night 

Ov't  and  snowing.     Clear  at  sunrise  of  18th. 

Very  clear.     No  A.B.  to  10**. 

Clear :  no  A.B.  to  10**,  or  pos.  a  very  faint  aur.  light  bet'n  9**  and  10^ 

Almost  wholly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night* 

Ov't,  snowing :  obs.  impos.  to  10**,  p.  much  later :  n'y  cl'r  at  6**  a.m.  of 

Clear.     No  A,B.  to  10i\  [22d. 

Very  clear.     A.B.  seen,  with  intermissions,  from  6**  to  11**.*     (258) 

Clear  chiefly  to  about  8**,  and  no  A.B.     After  8**  ov't 

Mostly  clear.     No  A.B.  seen. 

Ov't     Obs.  impos.  to  10**,  at  12**,  at  3**  a.  m.,  and  d's  all  night 

Clear.     No  A.B.  seen  to  12**. 

Considerably  clouded.     A.B.*  (259) 

Ov't.     Obs.  impos.  to  10 J**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  10^**,  and  d's  all  night:  some  rain  in  ev'g. 

Partly  clear,  but  N.  much  obstructed.* 


Dec.  30th.— Between  9h  and  lOh,  and  at  10b,  I  strongly  suspected  an  A.B. ;  the  lieht  may  haye 
been  due  to  thinness  of  clouds  on  the  northern  horizon.  (Reported  to  me  that  later  the  fkj 
was  more  or  less  clear,  and  a  considerable  A.B.  visible.    No  details.) 

Jan.  8d. — A.B.  suspected,  but  Impossible  to  be  confident  on  account  of  clouds  and  moon. 

Jan.  20th. — About  lOh  suspected  some  unusual  light  along  N.  horizon ;  probably  due  to  thin- 
ness of  clouds. 

Jan.  28d.— Horizontal  extent  generally  about  50^ ;  altitude  at  vertex  8^  more  or  less.  At 
times  segments  of  a  distinct  arch,  but  no  streamers  seen. 

Jan.  28th.— Not  seen  until  about  9h,  as  I  was  within.  From  this  time  up  to  lOh  there  was  no 
great  change ;  a  strong  light  about  7^  high  at  vertex,  and  brightest  near  the  border,  cnttlng  thfl 
horizon  about  80^  apart    All  very  much  embarrassed  by  clouds.    I  saw  no  streamers. 

Jan.  81st.— Observation  scarcely  possible  to  lOh  at  least.  Some  unusual  light  snspected  in 
N.  between  9h  and  JHh. 
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Ov't.    Obs.  impos.  to  10^.  and  doubtleHs  all  ni^ht. 
Ov't.     Obs.  impos.  to  10^^,  and  no  doubt  all  nisht. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night, 
nsiderably  cl  ded :  moon :  obs.  much  embarrased : 
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Considerably  crded :  moon :  obs.  much  embarrased :  no  A.B.  to  10**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**.  [A.B.  seen. 

Nearly  cl'r ;  becoming  hazy :  moon :  unwell  and  c'd  not  watch :  no 

Ov't ;  slight  rain.     Obs.  impos.  to  10**,  and  d's  most  of  the  night. 

Clear.    Moon.     No  A.B.  seen  to  9J**. 

Clear.     Moon.     No  A.B.  seen  to  lOj**. 
lOiOv't     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
11  Ov't  and  snowmg.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
12lCrrto8^;  aft.  mVov'tto  lOj** :  no  A.  B.  seen  to  8** :  moon  rose  at  7\ 
1 3  i  CPr  to  7|** :  no  A.B. :  within  till  9**,  then  ov't :  at  1 1**  cPr :  moon :  no 
14 1  Ov't.     Obs.  impos.  to  laj**,  and  d's  all  night.  [A*®*  ^een, 

15 ,  Ov't  and  snowmg.     Obs.  impos.  to  10**,  and  probably  aU  night. 
16  M'y  ov't;  wh'y  so  after  8** :  obs.  impos.  to  10**,  and  d's  all  night. 
17iPartly  clear.     No  A.B.  seen  to  10**,  out  obs.  embarrassed  by  cl'ds. 
1 8 '  Very  clear.    No  A.  B.  to  1  Oj**. 
19  Almost  wholly  ov't:  obs.  nearly  impos.  to  10^**,  and  d's  all  night.* 

Clear  at  6**:  noA.B. :  m'y  ov't  to  8^^ ;  aft;,  clear:  no  A.B.  to  10**. 

Mostly  clear,  but  at  10**  wholly  ov't.     No  A.B.  to  9^**. 

M'y  cl'r :  no  A.B.  to  9^**,  when  n'y  ov't :  at  2**  cl'r  in  N.  except  low 

Mostly  clear.     No  A.B.  to  lOj**.  [cl'd :  no  A.B.  then. 

Nearly  cl'r,  becoming  hazy  d^g  the  ev'g.     No  A.B.  cert,  seen  to  9**. 

A.B.,  most  of  evening  obstructed  by  clouds.  f260) 

Clear.     No  A.B.  certainly  seen  to  10**,  but  somewhat  susp.  at  times. 

Ov't     Obs.  impos.  to  lOj**,  and  doubtless  all  night. 

Ov't.     Obs.  imnos.  to  11**,  and  doubtless  all  night. 

Mostly  clear.     Moon.    No  A.B.  seen  to  10**.    Within  from  7**  to  9**. 

Very  hazy  to  9** :  moon :  obs.  n'y  impos.  to  9** ;  aft.  more  cl'r :  no  A.B. 

Nearly  clear.    Moon.     No  A.fe.  seen  to  11^**.  [seen  to  11**. 

Mostly  clear.     No  A.B.  seen  to  midnight. 

Clear:  moon:  no  A.B.  seen  to  11**.     [very  cl'r:  no  moon:  noA.B. 

Ov't  to  about  10**,  after  cl'ring :  moon :  no  AB.  at  10**  5°* :  at  4**  a.m. 

Ov't  until  10**  at  least.     Obs.  impos. 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  later. 

Very  clear.     Moon.     No  A.B.  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Nearly  clear.    Moon.    No  A.B.  seen  to  10**. 

Al't  wh'y  ov't :  moon:  cl'ds  breaking  about  9^ :  no  A.B.  then  seen. 

Ov't ;  rain  during  ni^ht.     Obs.  impos.  to  10**,  and  d's  all  night. 

Cloudy  most  of  evening  to  10**.* 

Py  cl  r.    No  AB.  seen  to  10**,  but  N.  much  obstructed  by  cl'ds. 

Ov't  most  of  ev'g;  p'ycl'r9**tolO^**:  noAB.  seento  laj**:  obs.unc« 

Clear.*  (261) 

Very  clear.     No  AB.  to  9^**. 

Clear.    No  AB.  to  10i\* 

Mostly  ov't,  and  obs.  necessarily  uncertain.    No  A.B.  seen  to  10^*. 


Feb.  lOth. — At  yarious  times  in  the  eveDing  I  suspected  an  nnnsual  light  in  the  N.,  perhaps 
A.B.,  i>ertiaps  due  to  thinness  of  clouds  in  tliat  quarter. 

ICarch  14th.— About  8<i  suspected  some  unusual  light  in  N.,  but  probably  due  to  moon  Just 
ing.    At  iOk  SOn  clear,  and  no  A.B. 

March  17th.— A  yery  slight  auroral  iUumination,  as  I  think,  most  of  evening,  especially  about 
k.    I  aaw  no  arch,  no  streamers,  yet  the  N.  seems  lighter  than  other  quarters.    The  presence 
Oalazy  in  the  north  seems  insufficient  to  cause  the  appearances. 
March  10th.— Some  slight  auroral  appearance!  slightly  suspected  but  very  donbtftiL 
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Herrick'a  Auroral  Reguter. 

Clear.     No  A.B.  to  10^. 

Clear.     No  A.B.  to  ^^. 

Ov't.     Obs.  iinpo8.  to  10^**,  and  probably  all  ni^ht. 

Ov't  and  rainy.     Obs.  impos.  to"  11^,  and  doubtless  all  night. 

Ov't,  drizzling  mist.     Obs.  impos.  to  11**,  and  doubtless  all  night 

Ov't, except aVt 8** :  no  A.B. then :  aft. obs. impos. to 9}*^, d's alln't 

Fycrrto7i**:  no  A.B. :  aft.  ov't  to  9^*^ ;  thenerr:  noA.B.tol0^. 

Ov't  to  about  9**,  and  obs.  impos. :  too  cloudy  in  N.  for  obs.  to  10^ 

Considerably  clouded  and  obs.  necessarily  unc.     None  seen  to  8j^. 

Ov't  most  of  evening  to  10**.     Obs.  nearly  impos.     None  seen. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10^**. 

Clear.     IVIoon.     No  A.B.  seen  to  lO^*'. 

Clear.     Moon.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Quite  hazy  and  cl'y :  moon :  obs.  nearly  impos.  to  10^ :  none  seen. 

Clear.     Moon.     No  A.B.  seen  to  10**.*  (262) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Many  cirri  and  some  haze :  moon :  no  A.B.  seen  to  10^*  :  obs.  unc. 

Clear  to  7^*^ ;  after  that  ov't  and  misty :  obs.  impos.  to  \0\^  at  least 

M'y  cl'r  to  9** :  moon :  no  A.B.  seen :  aft.  9**  too  cl'y  to  10**  at  least. 

Ov't,  with  cumulus  clouds.     Moon.*  (263) 

Clear :  moon  rose  about  9** :  no  A.B.  seen  to  10^**.        [seen  9**  to  10^. 

M'y  cl'r  to  9'^:  noA.B.    [F.  B.]     At  9**crding,by  10»*  ov't:  noAR 

Clear.     A.B.  first  seen  about  9**.*  (264) 

Clear.     A.B.  seen  from  ^^  to  10»*.*  (265) 

Somewhat  hazy.     No  A.B.  to  10**. 

Hazy  about  horizon.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  9**. 

Nearly  cl'r,  but  hazy  about  hor.,  and  becoming  cPy  in  N.  about  9*. 

Nearly  clear;  some  haze.     No  A.B.  to  9^**.  [obs.  una 

Much  obsc.  by  cl'ds :  within  7^**  to  9** :  no  AB.  seen  from  9**  to  10** : 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  d  s  all  night.     Rain  during  ev*g. 

North  considerably  clouded:  no  A.B.  seen  to  10**:  obs.  nec'y  unc. 

North  considerably  clouded:  no  A.B.  seen  to  9^**:  obs.  nec'y  unc. 

Clear.     No  AB.  to  10^**. 

Cloudy.     No  A.B.  seen  to  10**.    Faint  A.B.  would  not  be  visible. 

Ov't  and  rainy.     Obs.  impos.  to  10**  at  least,  and  prob.  all  night 

Cl'r  to  about  8^**,  when  it  became  cl'y.  [F.  B.j   At  12f**  cPr,  no  A.R 

Ov't  and  drizzly.     Obs.  impos.  to  9^^**,  and  aoubtless  all  night 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Mostly  clear,  but  embarrassed  by  flying  clouds.     Moon.* 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Too  cloudy  for  obs.  to  lo|**,  ana  probably  all  night. 


April  6th.— Between  3)i  25m  and  4h  a.  m.  of  7th,  A.B.,  mach  obscured  by  clouds,  but  cerUin. 
ScTenU  imperfect  streamers  and  bright  spots,  none  over  5^  hi^h.  Bein^  occupied  with  tiM 
comet  (Bond^s)  near  Cassiopeia,  I  could  not  ^ivc  much  attention  to  the  A.B. 

April  12th. — I  stronj^ly  suspected  the  presence  of  an  A.B.,  and  at  times  could  Bcaree]Tdo>ilM 
it ;  this  was  from  8h  30m  to  9n  30ra.  The  sky  remained  overcast  up  to  9h  80m  at  least.  Tlie  i^ 
pearances  may  possibly  have  been  caused  by  the  moon,  but  probably  not. 

April  15th.^everal  streamers  \^  or  2^  high,  and  general  light  after,  8^  toS®  high  toUk 
Did  not  watch  especially,  being  occupied  with  BieWs  comet 

April  16th.— Between  SH  and  9h  a  double  arch  about  5^  and  8^  high,  and  70^  to  80^  spaa ;  mA 
about  10b  numerous  streamers,  some  20<'  to  80^  long. 

May  8d.— No  A.B.  certainly  seen  to  9b  15m,  yet  suspected. 
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OvH,  breaking  away  about  9^^,  but  not  in  N. :  obs.  impoR.  to  10^. 

Ov't ;  drizzling  rain  part  of  ev'g :  obs.  impos.  to  9**,  and  d's  all  n't. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos  to  8**,  and  d's  all  night :  heavy  showers  in  night. 

Ov't :  A.B.  susp.  about  9**,  but  the  appearances  may  be  due  to  moon. 

Ov't.     Obs.  impos.  to  9^**,  and  prob.  most  of  night ;  cl'y  12**  to  1**. 

Clear.    AB.,  but  a  very  transient  display,  at  8*»  52™.*  (266) 

Clear.     A.B.,  first  seen  at  8*»  55"»  and  watched  to  H^  closely.*  (267) 

Ov't  until  9^**.     At  10**  sky  n'y  cl'r,  but  cl'ds  in  N. :  no  A.B.  then. 

Ov't  to  about  9*» :  bet'n  9**  and  10*»  m'y  cl'r,  and  no  A.B.  seen  to  10^. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  probably  all  night. 

Nearly  clear.     A.B.,  slight.*  (268) 

Clear.    A.B.,  slight.*  (269) 

M'y  cl'r,  but  N.  obsc.  by  cl'ds  to  alt.  of  about  40°  to  9*»  20" :  obs.  n'y 

Very  clear.     No  A.B.  seen  to  9^**.  [impoe^ 

Cim :  no  A.B.  seen  to  10^** ;  a  faint  A.B.  c'd  hardly  have  been  seen. 

M'y  cl'r  to  9**,  no  A.B. :  at  9^  ov't :  at  9^**  n'y  cl'r,  no  A.B. :  at  lO**  n'y 

Very  clear.     No  A.B.  to  91**.  [ov't. 

Ov't.     Obs.  impos.  to  10*». 

Ov't;  misty.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't;  mist  and  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  drizzling.     Obs.  impos.  to  9 J**,  and  doubtless  all  night. 

Ov't;  drizzling.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Much  embarrassed  by  clouds.    Moon.     No  A.B.  seen  to  10-J**^ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  91**,  and  doubtless  all  night. 

Nearly  clear  in  N.    Moon.     No  A.B.  seen  to  10^**. 

Clear.    Moon.    No  AB.  seen  to  9^**.  [unc. 

Much  embarrassed  by  cl'ds :  moon :  no  A.B.  seen  to  10^** ;  obs.  som't 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Somewhat  obsc.  by  cloud  streaks  in  N. :  moon :  no  A.B.  seen  to  10**. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

M'y  cl'r ;  some  nazy  streaks ;  no  A.B.  to  10** :  did  not  watch  closely. 

Mostly  clear.    No  AB.  to  10 J**. 

Clear.    A.B.    A  fine  display.*  (270) 


Miiy  12th. — ^Looklii£  oat  at  that  time  1  found  several  streamers  (one  extending  up  35^  more 
or  leM)  oot  very  brignt,  yet  distinct.  I  saw  no  bank  of  li^ht  and  no  arch.  The  moon  was  Just 
iklng.  I  looked  sevenu  times  after  this,  but  could  see  no  auroral  traces  up  to  9h  40in.  The 
mooa  might  conceal  them  if  very  &int. 

May  liSth.— Groups  of  streamers  spmnj^  up  here  and  there,  some  reaching  up  35^  and  min- 
gled with  amorphous  laminous  matter;  rapidly  shifting,  and  occasionally  for  a  few  minutes 
whoUy  iavlsible.  Daring  the  whole  time  there  was  scarce  any  general  light,  or  arch,  or  bank. 
At  latervals,  streamers  at  points  distant  70^  on  horizon. 

May  18th.— From  9b  to  lOb  a  fiiint  general  illumination.  I  saw  no  streamers.  Mr.  F.  Bradley 
■aw  two  streamers  aboat  9lk 

Mat  19th. — ^None  seen  until  aboat  9b  SOm ;  from  this  to  lOh  were  occasional  dim  broad  streamers 
fBaehlDgr  6^  to  10^  altitude,  intermingled  with  luminous  patches ;  faint  and  transient.  No  general 
Ytgai  orliimlnoas  arc    Streamers  W.  of  N.  moved  westward.    Streamers  £.  of  N.  uncertain. 

Jone  14th. — Suspecting  slightly  some  unusual  illumination  in  north,  I  went  at  9b  28ro  to  canal 
bridge,  where  there  is  a  clear  horizon,  and  saw  but  little  at  flrst.  At  9h  80m  a  streamer  ap- 
peared about  N.  20^  W.,  and  in  one  or  two  minutes  ten  or  fifteen  more,  occupying  about  6(P 
or  70^  horfzoutal  extent.  From  that  time  to  9h  48in  streamers  numerous  appeared  and  van- 
tebed,  reaehioff  np  from  10^  to  80^  of  altltade,  perpetoaUy  shifting,  but  direction  not  easily 
fletermlaed.  Saw  no  arch ;  streamers  arose  from  very  near  horizon ;  but  little  general  light. 
At  9b4aB  Tecy  Uttle  aaroral  lUumlnation. 
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Aug. 


Herrick^s  Auroral  Register. 

Mostly  ov't ;  in  N.  clear  enough  for  obs :  no  A.B.  from  ^  to  9^  60*. 

M'y  ov't  and  obs.  n'y  impos.  to  10^** ;  then  partly  cl'r  above  35**  alt 

Hazy  and  partly  ov't.     Obs.  nearly  impos.  to  itf* :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10^,  and  prooably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  nieht. 

Considerably  clouded.    Obs.  necessarily  unc.    No  A.B.  seen  to  10*. 

Mostly  or  altogether  ov't.     Obs,  probably  impos.  to  10**  at  least 

Ov't,  rain.     Obs.  impos.  to  10**,  and  probablv  all  night. 

Much  clouded ;  rain :  from  9**  to  9^**  broken  clouds :  no  A.B.  seen. 

Ov't  and  raining.     Obs,  impos.  to  10**,  and  probably  all  night. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't  and  rainy  to  9^^**,  and  p.  all  night.    Obs.  impos. :  ov't  at  4**  a.ii. 

Nearly  cl'r  from  9^**  to  10** ;  cl'y  streaks  low  in  N. :  no  A.B.  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  d's  all  night.     Rain  during  night 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't  to  11**  at  least.     Obs.  nearly  or  quite  impos. 

Ov't;  somewhat  misty.     Obs.  impos.  to  1**  a.  m.  of  6th. 

M'y  ov't :  broken  cl'ds  bet'n  9**  and  1 0** :  moon :  obs.  n'y  impoa.  to  9^*. 

Ov't.     Obs.  impos.  to  10**,  and  probably  most  of  the  night 

Clear.     Moon.     No  A.B.  seen  to  9}**. 

Clear,  but  hazy.     Moon.     No  A.B.  seen  to  10**,  but  obs.  nec'y  una 

Much  haze  and  many  cirri  in  N. :  moon :  no  A.B.  seen  to  10*.* 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't ;  thunder  shower  8**  to  10**.     Obs.  impos.  to  10**,  and  p.  all  n't 

Very  clear.     No  A.B.  seen  to  10**. 

Mostly  clear.     No  A.B.  seen  to  9}**.     Clouds  in  N.  embarrass  obs. 

Clear.     No  A.B.  to  10^**.*  [tible  about  the  N. 

Clear.     No  A.B.  to  10^**,  but  a  luminous  streakiness,  hardly  percep- 

Clear.     No  A.B.  to  9^*.     [F.  B.] 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  10 J**,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  1 0**,  and  p.  all  n't :  cl'r  spots  in  N.K  about  10*. 

Clear.     No  A.B.  to  10^**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  10^**,  and  p.  all  night,    fiain  during  night 

Very  clear.     A.B.  slightly  suspected  to  10**. 

Ov't;  shower  about  9**.     Obs.  impos.  to  10**,  and  prob.  much  later. 

Nearly  ov't* 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Much  embarrassed  by  clouds :  at  9^**  too  much  cl'ded  in  N.  for  obs. 

Too  cloudy  for  satisfactory  obs.     Moon.     No  A.B.  seen  to  10**. 

Mostly  cloudy  to  9**.     About  9**  clearing  but  still  hazy.     Moon. 

M'y  cl'y :  moon :  obs.  very  much  embarrassed :  no  A. 6.  seen  to  10*. 

Ov't  to  9^**.     Moon.     At  11**  partly  clear,  and  no  A.B. 

Ov't     Obs.  impos.  to  9^**,  and  probably  all  night. 

Clear:  moon:  no  A.B.  at  9^** :  at  2**  and  at  3**  a.m.  clear:  no  A.R 

Sky  embarrassed  by  haziness  and  small  cl'ds :  moon:  noA.Btol0*. 


Jaly  9th.^Any  moderate  display  could  not  have  been  seen. 

July  14th.~AJB.  seen  In  Rutland,  Vt.,  at  10b,  by  Mr.  Wm.  O.  Hooker.    Streamers.  (?) 

July  25th.— Possibly  a  iaint  light  in  N.  between  9i>  and  10b,  but  probata' 


doadB  in  that  region. 


probably  due  to  contiMt  with 
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Sept. 


Clear,  but  somewhat  hazy.    Moon.    No  A.B.  seen  to  9^. 

Clear,  slight  haze.    Moon.    No  A.B.  seen  to  9 J**. 

Ov't  to  9|**,  and  probably  much  later.     Obs.  impos. 

Nearly  ov't.     Obs.  impos.  to  9**,  and  probably  later. 

Ov't;  copious  rain:  obs.  impos.  to  9^\  and  d's  all  n't :  ov't  at  3**  A.M. 

Ov't;  much  rain  during  the  nisht.     Obs.  impos.  all  night. 

Ov't  to  10**  or  later:  at  12**  and  to  2**  a,m.  no  A.B.  seen:  moon. 

Splendidly  clear.    AB.,  seen  first  about  8J**.*  (2'71) 

Clear.    Slight  A.B.  from  9'*  to  10^*  (272) 

Clear,  but  somewhat  hazy  in  N.    No  A.B.  seen  to  10** :  obs.  imper£ 

Mostly  clear.    No  AB.  seen  to  10**. 

Ov't.    Obs.  impos.  to  9^**,  and  probably  all  night. 

Clear.    No  A 6.  to  9}**.     A  little  cloudiness  about  the  N.  horizon. 

Ov't  to  9^,  and  prob.  much  later :  obs.  impos.  to  9^**  at  least. 

Mostly  clear.    No  AB.  seen  to  1 1**.    [A.B.  susp.  about  1 2*».  (F.  B.)] 

Clear.    No  AB.  to  9^**. 

Ov't  to  9**  at  least,  and  prob.  all  night.     Obs.  impos.  to  9**  at  least. 

Ov't  to  9**,  and  prob.  all  night.     Ov't  at  3**  a.  m.     Obs.  impos. 

Ov't  to  10**,  and  doubtless  all  night.     Obs.  impos. 

Ov't  to  9^**,  and  prob.  all  night.     Obs.  impos.  to  9J**  at  least. 

Nearly  clear  about  the  N.     AB.*  (273) 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  drizzhng.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  to  9^**,  and  doubtless  all  night.     Obs.  impos. 

Ov't.    Obs.  impos.  to  9**,  and  doubtless  all  night.* 

Ov't  to  8**,  aft.  mostly  clear :  moon :  no  AB.  seen  from  8**  to  9**.* 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Hazy.    Moon.    No  A.B.  seen  to  9^**.     Obs.  necessarily  uncertain. 

Cl'y  most  of  ev'g,  breaking  away  aft.  9** :  moon :  no  A.B.  seen  to  9^. 

Considerably  clouded.    Moon.    No  A.B.  seen  to  10**.    Obs.  unc. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.     No  AB.  seen  to  9^**. 

Clear.    Moon.     No  AB.  seen  to  10**. 

Ov't.    Obs.  impos.  to  10**  at  least. 

Clear.    No  AB.  to  10**. 

Ov't  at  8**,  at  10**  clear,  and  no  AB. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.    Obs.  impos.  to  9J**,  and  d's  later.    Lightning  during  ev'g. 

Very  clear.    No  A.B.  to  9^**. 

Clear.     No  AB.  to  10**. 

Clear.    No  AB.  to  10**. 

Very  clear.    No  AB.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  clear.    No  AB.  to  9^**. 


Aug.  11th.— Two  or  three  streamers  W.  of  N.    At  9b  one  streamer  8°  or  4°  hleh  at  top,  con- 
lliiiiin|[r  5mi,  succeeded  by  two  or  three  others.    Faint  llfi;ht  continued  to  lOh  at  least,    ^o  arch 

MO  durins:  the  hoar. 

Aug.  I2th.— Generally  only  a  faint  milkiness  in  N.    Aboat  lOh  two  or  three  streamers  N.N.W. 
f6r  a  short  space,  and  soon  after  a  laminous  spot  £.  of  N. 

Ang.  24th.— Noticed  first  about  8h  25in,  and  visible  at  lOh.  At  first  a  few  streamers  reaching 
ap  to  altitude  15^,  and  an  illumination  through  amplitude  of  60^.  Being  occupied  within  ttom, 
Sh  aOa  to  lOli,  I  could  not  observe.    Mr.  F.  Bradley  says  the  displav  was  not  very  considerable. 

Aug.  29th.— AB.  suspected  through  opening  on  honzon.    [F.  B,J 
Aug.  90th.— AB.  suspected.    [F.  B.] 


Oct. 
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Herrick^a  Auroral  RegUter. 

j  Clear.     No  A.B.  to  10*». 
I^[()stlv  clear.     Xo  A.B.  to  9**. 
IClear."    A.B.     [F.B.I* 
Clear.     Faint  auroral  bank.     [F.  B.]* 
Clear.     Auroral  arch  in  N.  horizon.     [F.  B.]* 
Clear.     No  A.B.  to  9*^. 
Ov't.     Obs.  impos.  to  10^  at  least. 

Ov't  most  of  ev'ff.    At  10*^  nV  cl'r  from  N.  to  N.W.,  and  no  A.B. 
Mostly  clear.     Moon.     No  A.B.  seen  to  9^**. 
Clear.     Moon.     No  A.B.  seen  to  10**. 

Very  hazy.     Moon.     No  A.B.  seen  to  9}**,  and  obs.  nec'y  imper£ 
Mostly  clear.     Moon.     No  A.B.  seen  to  8**. 
Mostly  ov't.     Obs.  impos.  to  9^**. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 
Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't;  slight  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't  early  in  ev'g ;  9**  to  10**  quite  cl'r :  moon :  no  A.B.  seen  to  lOj**. 
Very  hazy :  no  A.B.  seen  to  10** :  faint  A.B.  c'd  not  have  been  seen. 
Clear.     A.B.  slightly  suspected  to  10**.*  (277) 

Clear.    No  A.B.  to  10**.  [much  later. 

Clear  to  9** ;  aft.  ov't :  no  A.B.  to  9** ;  after  obs.  impos.  to  9^**,  and  p. 
Clear.    No  A.B.  to  10**.    [A.B.  suspected  by  F.  B.] 
Clear.*  (278) 

Much  cl'ded  to  9** ;  from  9**  to  9^**  ov't  in  N. :  no  A.B.  seen  to  9** :  obs, 
Ov't  and  stormy.     Obs.  impos.  to  9^**,  and  d's  later.  [imperf. 

Embarrassed  by  clouds.     >io  A.B.  seen  to  10\ 
Clear.     A  faint  auroral  light     I  saw  no  streamers.*  (279) 

Clear.    No  A.B.  to  10**. 

Cl'r  early  in  ev'g ;  entirely  ov't  bet'n  9**  and  10** :  no  A.B.  seen  to  9**, 
Ov't  early  in  evening;  nearly  clear. at  8**.     No  A.B. 
Clear.     A.B.  all  the  evening  to  10**  at  least.*  (280) 

Mostly  clear.     No  A.B.  to  10**.     Clouds  occasionally  interfered. 
Mostly  clear;  after  9**  wholly  so.*  (281) 

Clear  after  about  7**.     Within  doors  from  8**  to  10**.*  (282) 

Ov't.     Obs.  nearly  or  quite  impos.  to  10**. 

Clear.*  (288) 

Clear.     Moon.     No  A.B.  seen  to  8^**. 

Ov't  to  9**;  after  partly  cl'r  to  11**:  no  A. B.  seen,  and  obs.  n'y  impos. 
Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 


Sept.  2l8t.— E.  C.  H.  at  Ashfield,  Moss.  Nearly  overcast ;  strong  auroral  light  on  N.  horizon, 
teen  througti  the  clonds. 

Sept.  22d.— £.  C.  H.  at  Ashficld,  Mass.    Clear;  slight  auroral  Ulumioatlon  from  8h  to  9h. 

8ept  28d.— £.  C.  H.  at  Hartford,  Conn.,  and  between  Springfield,  Mass.,  and  Hartford.  Clear. 
Auroral  arch  pcrhapi^  5^  high,  and  quite  bright 

Oct.  7th. — A  considerable  A.B.  about  midnight.  Numerous  streamers,  &c.,  none  reaching 
above  40® ;  seen  b)'  Mr.  Joseph  W.  Bennett. 

Oct.  11th. — A  very  faint  auroral  light  along  N.  horizon,  brightest  between  8h  and  lOh.  Ob- 
aorved  to  lOh. 

Oct  15th.— The  illuminatiou  very  slight  and  low,  but  I  think  real  Looked  also  during  the 
night,  probably  about  V^  a.m.  ;  appearance  the  same. 

Oct  19th.— About  8h  three  concentric  arches,  nearly  complete,  the  vertex  of  the  highest 
being  about  25° ;  amplitude  60®  more  or  less ;  very  little  streaming  while  observed.  Consider- 
able general  light 

Oct  2l9t— A  slight  A.B.  seen  between  9b  and  lOh;  a  luminous  bank,  about  80^  amplitude, 
reaching  up  l®  to  3®.    I  saw  no  streamcra  during  about  15«n.    Bank  mostly  W.  of  N. 

Oct.  22d.— At  10l>  a  s1ic:ht  A.B.    I  saw  no  streamers.    A  mere  faint  illumination. 

Oct.  24th.— Between  9b  and  lOh  three  or  four  streamera  of  the  A.B.  appeared  for  three  or  five 
minutes  in  N.,  reaching  5®,  more  or  less,  higtt  Before  this,  and  after  to  10b,  there  was  scarcelj 
imy  general  auroral  lights 
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Dec 


Ov't.     Obs.  impos.  to  10^.     Cleared  up  during  night.     [A.B.  seen^ 

Generally  clear,  but  cl'ds  in  N.  to  8**  at  least :  moon :  at  10**  cl'r :  no 

Ov't  and  rainy.     Obs.  impos.  to  10 J**,  and  probably  later. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10^^,  and  doubtless  all  night. 

Ov't,     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  breaking  up  during  the  ev'g,  but  obs.  impos.  to  10"*  at  least. 

Mostly  ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Almost  entirely  ov't.     Obs.  impos.  to  10^**,  and  probably  all  night, 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't ;  obs.  impos.  to  9**,  and  d's  all  night :  a  littfe  rain  d'g  the  night. 

Ov't     Obs.  impos,  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos,  to  10**,  and  d's  all  night :  ov't  at  4**  a.  m.  of  13th. 

Ov't  to  ab't  8** ;  8**to  10**m'y  crr,andno  A.B. ;  cl'ded  before  6**  A.  M. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  d's  later:  cleared  off  d'g  the  night 

Partly  clear.     A.B.  first  seen  about  9**  among  clouds.*  (284) 

Py  err :  no  A.B.  seen  to  9^** :  at  times  much  cl'ded,  hazy  all  the  ev'g. 

Ov't,  r'y :  obs.  impos.  to  9^**,  d's  later :  at  2**  a.m.  very  cl'r :  no  A.B. 

Ov't  to  10**,  and  obs.  impos.     At  2**  a.  m.  sky  clear,  and  no  A.B. 

Mostly  clear.     No  A.B.  seen  to  10**,  but  obs.  imperfect 

Ov't.     Obs.  impos.  all  night.    A  stormy  night 

Clear.     Moon  begins  to  interfere.     No  A.B.  seen  to  10^**. 

Mostly  clear.     Moon.     No  A.B.  seen.     Within  from  6^^**  to  9^**. 

Ov't  and  snowing.     Obs.  impos.  to  10**  at  least. 

Mostly  clear.     Aloon.     No  A.B.  seen  to  10**.     At  10**  north  ov't 

Cl'y  early  in  ev'g ;  at  8**  n'y  cl'r :  moon  :  hor.  obsc. :  no  A.B.  seen. 

Clear  to  about  8%  after  too  cl'y  in  N.  for  obs. :  moon :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10**  at  least 

Ov't  early :  from  9**  to  10**  and  aft.  cl'r :  moon :  no  A.B.  seen  to  11**. 

Ov't.     Moon  faintly  shining.     Obs.  impos.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  all  night 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.     Moon  rose  about  7**.* 

Cl'r  early;  at  about  7^**  clouding  up ;  aft.  no  opportunity  to  observe. 

Clear.     Within  most  of  ev'g.     No  A.B.  to  6^**,  or  from  8^**  to  9^**. 

Ov't;  raining.     Obs.  impos.  to  11**  at  least,  and  prob.  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  d's  all  night    Rain  during  night 

Very  clear.     A.B.  visible  from  6**  to  10**  at  least*  ^86) 

Ov't,  and  snowing  copiously.     Obs.  impos.  to  10**,  and  d's  all  night 

Clear.    No  A.B.  to  10^ 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10*'. 

Clear.     No  A.B.  to  10\ 


[A.B.  slightly  susp.  about  9^**.  (F.  B.)] 


Not.  17tb.— At  lOh  and  later  sky  clearer,  and  the  auroral  Mf^i  stronger.  About  50^  ampU- 
tude,  and  5^  bi^h,  more  or  less,  In  centre. 

Dec.  4tb.— No  A.B.  to  9h,  and  yet  between  Ch  and  7h  suspected  some  unusual  ligbt,  but  clouds 
prevented  certainty. 

Dec.  9tb.— Mncb  of  this  time  there  was  an  arch  of  about  50^  amplitude,  and  5®  central  alU« 
tude.    Many  streamers  about  Sh,  not  very  high,  perliape  16^. 
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Feb. 


HerricVs  Auroral  Register. 

Clear.    No  A.B.  to  10|*».    Becoming  hazy  after  9\ 
Ov't;  snow  storm.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
Ov't:  obs.  impos.  to  10*»,d'8  later:  bet'n 5*»  and  6**  a.m.  cPr,  no  A.B. 
Mostly  ov't.     Obs.  impos.  to  10^,  and  probably  all  night.       [ov't. 
Cl'y  to  8** ;  bet'n  8^  and  9**  clear :  no  A.B.  to  9*» :  bet'n  5^  and  6*»  a.m. 
Clear.     No  A.B.  to  10\  [have  been  seen. 

Ov't  to  9^,  aft.  n'y  cl'r :  no  A.B.  seen  to  10** :  faint  display  could  not 
Clear.     Moon  set  about  9**.*  (286) 

Ov't  to  1 1**,  except  from  6^  to  6^ ;  then  N.  obstructed :  no  A.B.  seen. 
Ov't  to  9^ ;  9'*  to  10^  cl'ds;  at  10^  n'y  cl'r :  moon :  no  A.B.  seen  to  \0\ 
Partly  clear  to  about  7** ;  aft.  ov't  to  10**  at  least:  moon:  obs.  impos. 
Ov't  early;  at  8^**  n'y  cl'r:  moon:  cl'dlowinN.:  no  A.B.  seen  to  9**. 
Ov't  early ;  mostly  cl'r  after  about  7^** :  moon :  no  A.B.  seen  to  10\ 
P'y  cl'r ;  hazy :  moon :  no  A.B.  seen  to  10^** :  unfavorable  time. 
Chiefly  clear.  Moon.  No  A.B.  seen  to  10**. 
Ov't;  drizzly.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cloudy,  with  fo^.     Obs.  probably  almost  impos.  to  9**. 

Ov't.     A.B.  could  not  have  been  seen  to  10**  at  least. 

Clear.    No  A.B. 

Ov't;  rainy.    Obs.  impos.  to  11**,  and  d's  later:  cl'r  at  sunrise  of  5th. 

Clear :  moon  rose  about  9** :  A.B.  susp.  before  moonrise :  obs.  to  10^**. 

Clear.    No  A.B.  to  10**. 

Ov't  and  showery.     Obs.  impos.  to  10**  at  least. 

Clear.    No  A.B.  to  10i\  [hazy:  no  A.B.  seen  then. 

Clear  to  7**,  and  no  A.B. :  aft.  to  10^**  mostly  ov't ;  at  10^**  clearing ; 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Cl'r  early ;  al't  wh'y  ov't  by  7^** :  no  A.B.  seen :  cly  to  10**,  when  sky 

Clear.     No  A.B.  to  10^**.  [cleared:  no  A.B.  then. 

Ov't  most  of  ev'g ;  about  10**  p'y  cl'r :  no  A.B.  seen ;  obs.  n'y  impos. 

Ov't  early  part  of  ev'g ;  about  7^**  found  sky  clear :  no  A.B.  to  10^**. 

Ov't  to  10^,  and  doubtless  all  night. 

Cl'y  most  of  ev'g:  obs.  impos.  to  9**  at  least;  at  10**  clear:  no  A.B. 

Very  clear.     No  A.B.  certainly  seen  to  9**,  but  yet  slightly  susp. 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

M'y  ov't;  at  10**  generally  cl'r,  but  a  cl'd  in  N. :  obs.  n'y  impos.  to  10**. 

Mostly  ov't.     Moon  begins  to  interf     Obs.  impos.  to  10^  at  least. 

Ov't  early  part  of  ev'g ;  clearing  about  7**,  and  cl'r  to  1 0**  at  least.* 

M'y  cl'r :  moon :  no  A.B.  seen  to  1 1** :  about  11**  al't  entirely  ov't. 

Very  hazy.    Moon.     No  A.B.  seen  to  10**,  and  obs.  nearly  impos. 

Hazy.    Moon.     Obs.  nearly  impos.     No  A.B.  seen  to  10**. 

Clear  early :  moon :  no  A.  6.  seen :  within  6^**  to  10** :  at  10**  ov't. 

Ov't;  some  rain.     Obs.  impos.  to  10**. 

Clear.    Moon.     No  A.B.  to  10**. 

Nearly  clear.    Moon.     No  A.B.  seen  to  10^*. 

Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Too  cloudy  for  obs.  to  8^**,  and  probably  later. 

About  half  clear.     Moon.     Flying  clouds.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night.    Rain  in  night. 

Stormy  to  7** ;  at  8**  clear :  no  A.B.  seen  to  10** :  moon  rose  about  9**. 

Mostly  clear.    No  A.B.  to  10|**. 


Dec.  23cL— 'A.B.,  but  not  detected  until  abont  lOh.    Very  little  illumination  on  horizon ;  a 
few  itreomere  seen,  one  about  lO^'  high  at  top. 
Jan.  21st— Moon.    No  A.B.  seen  to  lOh,  yet  somewhat  suspected. 
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Generally  clear.     No  A.B.  to  9^.    At  11**  ov't. 

Clear.     A.B.  suspected  at  various  times  during  the  evening.*   ^287) 

Hazy.     A.B.  slightly  suspected.     Ov't  at  9**.  [and  p.  all  night. 

Clear  early  in  ev^g :  no  A.B.  to  8** :  at  8**  ov't ;  continued  so  to  10^, 

Ov't  to  10**,  and  doubtless  all  night. 

Ov't  to  10**.     Sky  clearing  up  soon  after  10**,  and  then  no  AB. 

Ov't  most  of  ev'g ;  about  10**  sky  tolerably  clear :  no  A.B.  then. 

Clear.     No  A.B.  to  10\ 

Ov't  to  about  9** ;  after  that  mostly  clear  to  10**,  and  no  A.B. 

Clear.     No  AB.  to  10**. 

Mostly  clear.     No  A.B.  to  10**. 

Ov't ;  sleet  and  snow  falling.    Obs.  impos.  to  10}**,  and  d's  all  night. 

Hazy,  and  gradually  becoming  denser :  at  9*^  and  after,  obs.  impos. : 

Ov't.     Obs.  imjpos.  to  11**,  and  d's  all  night.        [no  A.B.  seen  to  9**. 

Mostly  ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Ov't,     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't ;  sleet  oc'y  falling.     Obs.  impos.  to  9^**,  and  d's  all  night. 

Ov't ;  snowing  most  of  ev'g.     Obs.  impos.  to  1 1**,  and  p.  all  night. 

Clear.     Moon,     No  A.B.  seen  to  9**.     [None  to  12**  by  F.  B.] 

P'v  cl'r  to  8** ;  moon :  no  A.B.  seen  :  obs.  n'y  impos. :  after  8**  ov't ; 

MV  cl'r  to  7}** :  moon:  ov't  to  9*";  cl'r  to  10^;  no  A.B.  seen:  at  4^** 

Ov^t :  obs.  impos.  to  1  Of**,  d's  all  n't.      [to  5**  a.m.  very  cl'r :  no  A.B. 

Ov't  and  rainmg.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Very  h 


a«v. 


Clear. 

Ov't. 

Hazy. 

Clear. 

Clear. 


Moon.     Obs.  nearly  impos. 
1.     No  A.B.  seen  to  10}**. 


to  10**.    No  A.B.  seen. 


Moon. 
Obs.  impos.  to  10**,  and  doubtless  all  night. 

Moon  rose  about  9**.     No  A.B.  seen  to  10**. 

No  A.B.  to  11**. 

No  A,B.  to  9**. 

Ov't;  slight  rain.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Very  clear.     A.B.*  (288) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  10**.* 

Ov't.     Obs.  impos  to  10**  at  least.*  [about  10**. 

M'y  ov't :  obs.  n'y  or  quite  impos.  to  10**,  p.  all  n't :  cl'r  space  in  N.W. 
Clear.    No  A.B.  to  10^ 
Clear.     No  A.B.  to  9**. 
Clear.     No  A.B,  to  10}\ 
Clear.     NoA.B.  toll\ 

Clear.     No  A.B.  to  10**.     About  10**  slightly  suspected. 
Ov't  to  8**  at  least.    At  1 0**  found  it  clear.    No  A.6.  then,  or  to  10^^ 
Clear.     Grand  A.B.  (289) 

Ov't.     Obs.  impos.  to  10}**,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10}**,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.  B.  seen  to  11**. 
M'y  cl'r  to  8** :  moon :  no  A.B.  seen ;  ov't  at  9}^**,  and  to  1 1**  at  least. 


Feb.  6th. — Merely  a  very  faint  lifrbt  alonir  N.  horizon,  and  perhaps  not  auroral. 

March  8th. — Northern  horizon  slightly  iUumlned  most  of  evening,  through  amplitude  of  80^ 
to  45^.    A  few  streamers  occasionally. 

March  10th. — Occasionally  a  slight  suspicion  of  some  unusual  liffht. 

March  11th.— About  lOh  45m  clouds  breaking  away  In  N.W.  and  N.  Suspected  some  aurond 
light,  but  doubtfuL 


88 

Mar.  26 
27 
28 
29 
30 
31 

Apiil  1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

80 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


May 


HerrickU  Auroral  RegUter. 

Ov't  and  raining.    Oba.  impOB.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**  at  least. 

Clear.    Moon.    No  A.B.  to  8*».    At  10*"  clouds  in  N.  and  N.E. 

Hazy.    Moon.    No  A.B.  seen  to  10^**. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night.  [no  A.B. 

Clear  early :  moon :  no  A.B.  to  8** :  8*^  to  10*»  m'y  ov't ;  at  10^^^  clear  : 

Mostly  cl'r  to  about  8** :  aft.  too  hazy  and  cl'y  for  obs.  to  1 1**  at  least. 

Clear ;  hazy  around  hor. :  moon  rose  about  8^** :  no  A.B.  seen  to  1 1^. 

Partly  clear;  flying  clouds.     No  A.B.  seen  to  10**. 

Mostly  clear  to  7**.     At  9**  mostly  ov't.     Obs.  impos.  from  9"*  to  10**. 

Mostly  clear.     No  A.B.  to  10^**. 

Ov't  and  raining.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Very  clear.     A  fine  general  A.B.*  (290) 

Ov't :  obs.  impos.  to  1 1**,  and  d's  all  n't :  some  rain  during  the  night. 

Clear.     No  A.B.  to  ll^ 

Clear.     No  A.B.  to  10**.    Did  not  observe  in  person. 

Clear.    No  A.B.  to  9\ 

Ov't :  about  11**  p'y  cl'r  in  S.,  and  around  zenith :  obs.  impos.  to  1 1**. 

Clear.    No  A.B.  to  iP. 

Clear.    No  A.B.  to  11\ 

Ov't.     Obs.  impos.  to  10^**  at  least,*  [impos.  to  10 J**. 

N'y  cl'r  to  8^** ;  at  8^**  ov't,  m'y  so  to  10^** :  no  A.B.  to  8^*' :  aft.  obs. 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  much  later. 

Clear :  moon  begins  to  interf. :  no  A.B.  seen  to  1 0**,  but  som't  susp. 

Ov't  to  9^** ;  obs.  impos. ;  9^**  to  10  J**  n'y  cl'r :  moon :  no  A.B.  seen, 

Ov't  to  11**  at  least,  and  obs.  impos.  all  night 

Ov't.     Obs.  imjpos.  to  10^**  at  least,  and  doubtless  much  later. 

Mostly  ov't.     Obs.  impos.  or  nearly  so  to  10**. 

Ov't  to  10**.     Obs,  impos. 

Clear.     Moon.     No  A.B.  seen  to  11^. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10^**  at  least. 

Clear.    Moon.     No  A.B.  seen  to  10 J**. 

Much  obsc.  by  cirri :  moon :  no  A.B.  seen  to  10 J** ;  obs.  n'y  impos. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later.  [n'y  so  to  10^**. 

Ov't  to  10^,  then  n'y  cl'r,  except  in  N. :  moon :  obs.  impos.  to  10**,  and 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Nearly  clear.     No  A.B.  to  9^^**. 

Mostly  cloudy.     No  A.B.  at  9**. 

Mostly  clear,  but  hazy.    No  A.R  to  9f**, 

Clear.    No  A.B.  to  ll^ 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.    Obs.  nearly  impos.  to  9 J**,  and  doubtless  all  night.* 

N'y  ov't :  about  9^  some  large  stars  vis. :  obs.  impos.  to  10**,  p.  all  n't. 

Nearly  clear,  although  somewhat  hazy.     No  AB.  to  9^**. 

Mostly  ov't.    Obs.  nearly  impos.  to  9^**  at  least.    No  A.B.  seen. 

Ov't.     Obs.  impos.  to  10",  and  doubtless  all  night. 


April  7th. — NumerooB  streamers  and  red  tints.  Abont  lOh  a  zone,  2^  to  7^  broad,  spanning 
the  neavens  ttom  E.  to  W.    Auroral  waves  at  intervals  from  lOh  to  lib  SOm. 

April  15th. — About  lOb  SOm  the  N.  seemed  much  lighter  tlian  other  parts  of  the  sky.  Was 
there  A.B.  beliind  ?  At  12h  lOm  slcy  mostly  overcast,  bat  a  long  narrow  opening  on  N.  w.  borl- 
son.    No  A.B.  visible  then. 

Kay  StiL^Between  8b  and  9b  some  untisual  light  inspected  along  N.  hoiiion,  throtigh  either 
a  narrow  opening,  or  a  thinner  region  in  the  clonds. 
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No  A.B.  to  10\ 
(291) 


Ov't.    Obs.  impos.  to  9^,  and  probably  all  night. 

Mostly  ov't  to  about  9** ;  9**  to  10**  mostly  clear. 

Clear.     A. 6.,  a  slight  display.* 

Clear,  though  somewhat  hazy.     No  A.B.  to  10"*, 

Cloudless  nearly,  yet  hazy.     No  A.B.  to  9}^. 

Ov't.     About  9**  was  a  streak  of  light  along  N.  horizon.* 

Mostly  clear:  no  A.B.  seen  to  10**:  moon  interf.     [have  been  seen. 

Cl'ss,  but  very  dusty :  moon :  no  A.B.  seen  to  9}^ ;  faint  A.B.  c'd  not 

Very  hazy  and  dusty :  moon :  no  A.B.  seen  to  9^** ;  obs,  n'y  impos. 

Ov't.     Ods.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  much  later. 

M'y  ov't  to  9^,  obs.  to  9**  impos. :  moon :  ab't  9^  cl'ds  breaking  in  N. 

M'y  ov't,  thin  cl'ds :  moon :  obs.  n'y  impos. :  no  A.B.  seen  to  10\ 

Ov't  to  9^,  and  doubtless  much  later.     Obs.  impos. 

Clear.     Full  moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  much  later. 

Sky  filled  with  cirri.     Moon.     No  A.B.  seen  to  9 J** ;  obs.  n'y  impos. 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't  and  drizzle.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Clear  but  hazy.    No  A.B.  to  10^. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Nearly  ov't.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Clear,  yet  hazy.     No  A.B.  to  10**. 

Clear.    No  A.B.  to  10^. 

Cloudless,  but  hazy.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.    No  A.B.  to  9^**. 

Ov't  to  9^^     At  9}**  clear.     No  A.B.  to  \0\ 

Ov't,  drizzling.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Clear.    A.B.*  (292) 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't  to  about  9i** ;  after  that  partly  clear  to  10^.* 

Clear.     No  A.B.  to  10|**. 

Clear.    No  A.B.  to  lo|**.    Some  clouds  about  the  horizon. 

Clear.     Moon.     No  A.B.  to  10^ 

Mostly  cl'y  to  9^**.     Moon :  clearing  up  in  N.  at  9}** :  no  A.B.  seen. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  ov't  with  thick  haze :  moon :  obs.  impos.  to  Itf*,  p.  aU  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  clear,     moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  to  9^**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.  B.  seen  at  11**.     Within  from  9**  to  11\ 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^*'. 

Mostly  ov't.     Moon.     Obs.  impos.  to  9ip*,  and  prob.  all  night. 


May  15th.— First  seen  aboat  8h  45m  before  end  of  twilight.  An  arc  1°  or  2^  wide,  ampUtnde 
about  80^,  altitude  at  vertex  7^  or  8^,  with  occasional  dim  streamers,  reaching  up  to  altitude 
from  b^  to  25^.  Watched  till  about  9h  45ra.  [At  2h  a.m.  of  16th  were  seen  some  much  larger 
streamers.    Hon.  A.  N.  Skinner.] 

Maj  18th. — Perhaps  due  to  the  moonlight.    A.6.  suspected. 

June  12th.— A  bow  about  5^  high  at  vertex  *  amplitude  about  SO^^,  with  occasional  iU-deflned 
•treamers,  none  over  about  4SP  in  altitude.    Observed  from  8h  45ni  to  lib. 

June  14th.— Clouds  obscured  N.  horizon  and  re;cion.  Some  unusual  light  suspected,  but 
could  not  be  determined. 
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Aug. 


No  A.B.  to  9f». 


JSenricK*8  Auroral  BegUter, 

Ov't  and  rainy.     Obs.  impos.  to  9^^,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  seen  to  10"*. 

Clear.     No  AB.  to  10^.     Moon  rose  about  10**. 

Ov't.    Obs.  impos.  to  1 1*'  at  least. 

Clear,  but  somewhat  hazy.     No  A.B.  to  10^^. 

Clear.    No  AB.  to  10*». 

Clear,  but  hazy  about  horizon. 

Very  hazy.     No  AB.  seen  to  10**.     Obs.  much  impaired. 

Very  hazy.     No  AB.  seen  to  10**,  but  obs.  nearly  impos. 

Very  hazy.    No  AB.  seen  to  10**,  but  obs.  nearly  impos. 

Very  hazy.*  (293) 

Ov't  to  \0\  (?) 

Mostly  ov't,  out  nearly  clear  a  short  time,  about  9}**.*  (294) 

Muchcl'ded;  oc'l  cl'r  spaces :  noA.B.  seentolO^**;  obs.  nec'y  imp. 

M'y  ov't :  obs.  al't  impos.  to  10**,  and  p.  all  n't :  no  AB.  seen  to  10**. 

Clear.     No  A.B.  to  10**. 

Mostly  clear.    No  A.B.  to  10^**. 

Mostly  clear.    No  AB.  to  10^**. 

Hazy.     No  AB.  to  10**. 

Hazy.    Moon  begins  to  interfere. 

Clear.     Moon.     No  AB.  seen  to  9**  50°*. 

Clear.     Moon.     No  A.B.  seen  to  lOj**. 

Ov't.     Obs.  impos.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**  at  least.* 

Mostly  cl'r ;  many  cirri  embarrass  obs. :  moon :  no  AB.  seen  to  10**. 

Same  as  23d.     Sky  less  favorable.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Clear.    Moon.     No  AB.  to  9**  60***. 

Clear.    Moon.    No  AB.  seen ;  poor  obs.    [No  A.B.  to  11**.  (F.  B.)] 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     No  AB.  to  10**. 

Ov't.     Obs,  impos.  to  9**,  and  probably  all  night. 

Mostly  clear.    No  A.B.  to  10**. 

Ov't  to  about  9**.     Between  9**  and  10**  clearing  offi* 

Clear.     AB.  all  the  evening.*  (295) 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  drizzling  all  nignt.     Obs.  impos. 

Ov't.     Obs.  impos.  to  l(r,  and  all  night. 

Clear  chiefly  to  9^** :  no  AB. :  after  10**  ov't  to  11**,  and  d's  all  n't. 

Clear.     No  AB.  to  9**.     Ov't  at  3**  a.  m.  of  13th. 

Mostly  ov't     Obs.  nearly  or  quite  impos.  to  10**.     No  AB.  seen. 

Mostly  clear;  some  clouds  about  N.  horizon.    No  AB.  to  11**. 


Jnly  9th.— Auroral  bow,  about  9b  30m  for  fifteen  minutes.    No  traces  of  A.B.  in  north. 

July  llth.~81i£ht  A.6.  then  visible,  embarrassed  by  clouds.  A  few  streamers  reaching  up 
about  25^,  and  a  Tittle  eoneral  illumination.    At  lOh  overcast 

July  22d.— Suspected  A.B.,  as  the  N.  seemed  lighter  than  the  sky  generally.  Perhaps  the 
clouds  there  thinner. 

Aug.  Sd.— By  9h  80ro  beautlAiUy  clear.  No  A.B.  to  9h  415m.  [At  lOh  80m  suspected  slight  A.B. 
east  of  north.    (F.  B.)] 

Aug.  4th.— Numerous  bows  or  arches,  not  yery  weU  defined,  In  N.  heavens,  of  90^  and  more 
unplUude. 


Htrrickfa  Auroral  Begister, 
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sol 


Clear.    No  A.B.  to  10\ 

Mostly  clear;  some  clouds  about  N.  horizon.    No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Clear.     No  A.B.  to  10i^ 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Partly  clear;  clouds  about  N.     No  A.B.  seen  to  10**.     Obs.  una 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**.* 

Clear.     Moon.     No  A.B.  seen  to  9**  20°*. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10**. 

Mostly  ov't.     Moon.     Obs.  impos.  to  9^. 

Mostly  clear.    Moon.     No  A.B.  seen  to  9J**. 

Ov't ;  showery  after  9**.     Obs.  impos.  to  fi^,  and  d's  all  night. 

Ov't.     Obs.  inipos.  to  9i*,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9^**.     Moon  rose  about  9**. 

N.  much  obscured  from  8^**  to  11**.     No  AB.  seen. 

Ov't  and  showery  to  11**.     Obs.  impos.     [F.  B.] 

E.  C.  H.  at  Cambridge,  Mass.     Sky  ov't  to  9^**,  and  p.  all  night. 

Nearly  clear.    NoA.B.tolO\  [F.  Bj    E.C.H,  at  Cambridge,  Mass. 

Ov't  to  10**,  obs.  impos.  [F.  B.]     At  Cambridge,  Mass.,  m'y  cl'r :  no 

Clear,     No  A.B.  to  8i\     [Nor  to  10\    (F.  B.)]  [A.B.  to  9\ 

Mostly  cl'r ;  N.  at  times  embarrssed  by  cl'ds :  no  A.B.  seen  to  9^. 

Mostly  clear.     No  A.B,  to  9^**. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't     Obs.  impos.  to  10^**,  and  aoubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  1 1**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  lOf**,  and  doubtless  all  night. 

Mostly  ov't,  wholly  so  at  9**,  and  after  to  10^**.     No  A.B.  seen  to  9**. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear  early  in  evening.*  (296) 

Beautifully  clear.    No  A.B.  to  10**. 

Beautifully  clear.    No  A.B.  to  9J**.    . 

Clear.    M!oon.     Slight  A.B.*  (297) 

Clear.    Moon.     No  A.B.  seen  to  10**. 

P'y  cl'r  to  9** :  moon :  no  A.B.  seen :  at  9**  ov't,  and  to  10**  at  least 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  ov't.    Moon.     Obs.  impos.  to  10**. 

Clear.    Moon.    No  A.B.  seen  to  10^**. 

Clear.    Moon.    No  AB.  seen  to  10**. 

Mostly  clear.    Moon.    No  AB.  seen  to  1 0** :  at  1 0**  sky  much  cl'ded. 

Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Ov't  and  raimng.     Obs.  impos.  to  10**,  and  doubtless  all  mght 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

M'y  cl'r :  no  A.B.  seen  to  10** :  moon  rose  about  9** :  A.B.  suspected. 

Clear.    A.B.*  (298) 

Clear.    No  AB.  to  10**. 


Auff.  2l8t. — A  narrow  nebulous  streak,  perhaps  auroral,  9k  45m  to  10b,  a  little  8.  of  zenith, 
nmnhig  from  W.  to  E.    [F.  B.] 

Sept  18th.~81ight  A.6.,  soon  obscured  by  clouds.  About  9k  and  after,  overcast  to  lOh.  I 
saw  no  streamers,  but  a  moderate  illumination  only.  [From  Ilk  SOm  to  i2k  nearly  clear,  and 
several  streamers  visible,  some  20^  high.    (Mr.  William  M.  Smith.)] 

Sept  16th.— Streamers  7o  to  IQo  high,  about  8k  15m,    TW.  B  ] 

Sept  29th.— First  seen  about  7k  80m,  an  arc  about  10^  at  vertex,  and  70^  or  80^  amplitude. 
At  8k  a  considerable  outbrealc  of  streamers,  some  reaching  70^  or  80^  high.  In  the  N.W.  a  red 
patch  with  streamers.    After  8k  20m  to  10k  yeiy  little  auroral  light 
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Nov, 


Herrick^a  Auroral  Register. 

Clear.    No  A.B.  to  10^. 

Clear.    No  A.B.  to  10\ 

Clear.    No  A.B.  to  ^\ 

Mostly  clear.    No  A.B.  to  10^**. 

Mostly  clear.    At  10^  the  N.  much  obscured.    No  A.B.  to  10**. 

Clear.     No  A.  B.  to  11\ 

M'yov't:  obs.  n'yimpos.  toll^at  lea8t,andp.  alln't:  noA.B.  seeiu 

Ov't  and  raining.     Ods.  impos.  to  8\  and  doubtless  all  night. 

Mostly  clear  to  10**.     No  A.B.  to  10\     At  10**  nearly  ov't. 

Ov't  early  part  of  evening :  after  8**  mostly  clear :  no  A.B.  to  9^. 

Clear.    No  A.B.  to  l(yf. 

Ov't  and  rainy.     Obs.  impos.  to  10 J**,  and  doubtless  all  night. 

Mostly  ov't.    Moon.* 

Mostly  clear.     Moon.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  10**.     [A.B.  suspected  by  F.  B.] 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  11**,  and  doubtless  all  night.* 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Mostly  ov't.    Moon.    Obs.  impos.  or  n'y  so,  to  10 J**,  and  p.  all  night. 

Ov't.     Obs.  impos. 

Ov't  and  rainy.     Obs.  impos.  to  9**.  and  doubtless  all  night. 

Mostly  clear.     No  A.B.  seen  to  10**. 

Clear.     Moon  after  about  7^**.     No  A.B.  seen  to  lO*'. 

Clear:  moon  aft.  ab't  9** :  no  A.B.  seen  to  9^** :  within  from  7^**  to  9 J**. 

Clear.     No  A.B.  seen  to  10^     Within  from  7**  to  9**. 

Clear,  mostly.    No  A.B.  to  10**,     Could  not  myself  look  after  7**. 

Clear.    No  A.B.  to  10**. 

P'ycl'r:  no  A.B.  8eento9**,whenN.  muchobsc. :  within  7**  to  8 J**. 

Partly  clear.     A.B.  all  the  evening.*  (299) 

Clear.    No  A.B.  to  10**. 

M'y  cl'r :  no  A.B.  seen  to  7^ :  within  7^^  to  9^** :  at  10**  much  obsc. 

Clear.    No  A.B.  to  10**.  [by  clouds. 

Clear.     No  A.B.  to  9**. 

Mostly  clear.    No  A.B.  to  10^**. 

Ov't.     Obs.  impos.  to  9**,  and  prob.  all  night.     Within  7**  to  8^*^. 

M'y  ov't :  no  A.B.  seen  to  9^** :  obs.  much  embarrassed  by  haze  and 

M'y  ov't:  no  A.B.  seen  to  10** :  at  10**  the  N.  ov't.  [clouds. 

Much  clouded.*  ^300^ 

Mostly  clear.    A  very  faint  A.B.  most  of  the  evening.*  V^^^) 

Mostly  ov't.*  (302) 


Oct.  18th. — Strongly  suspected  some  auroral  light,  but  could  not  be  certain.  Watched  at  in- 
teryals  until  9b  80m. 

Oct.  19th.— At  Peru,  Clinton  Co.,  N.  T.,  Mr.  Edward  D.  Selden  saw  an  A.B.,  a  fine  diaplaj. 

Not.  Ist. — Being  occupied,  could  not  observe  much  until  from  about  10b  to  lOb  SOm.  up  to 
lOh  there  was  much  general  light,  and  not  manystrcamers.  From  lOh  to  lOh  30m  an  ill-denned 
arch,  yertex  10^  high,  more  or  less,  amplitude  70°,  more  or  less,  little  streaming ;  much  gene- 
ral illumination.  I  hear  that  at  2h  a.  h.  of  2d  the  light  was  very  strong.  [Rc^  light  seen  by 
f .  B.J 

Nov.  10th. — ^A  moderate  display,  but  mostly  concealed  by  clouds.  A  general  light  in  N.  aU 
the  evening,  reaching  up  lO^'  or  15°,  but  I  saw  no  streamers.  I  am  told  tnat  at  8h  there  was  in 
the  W.  a  segment  of  a  well-defined  auroral  bow,  not  reaching  quite  to  zenith.    Retired  at  lOk 

Nov.  11th.— Embarrassed  by  clouds  lying  about  the  N.  honzon. 

Nov.  12th.— A  bow.  probably  auroral,  from  K  to  W.  (from  6b  40m  to  7b  lOm)  moving  upward 
J  being  thmly  overcast,  so  as  to  conc^  the  stan.    No  A.B.  se^n  in  N.  to  lob^  but 


or  B.,  the  t^j  w«..^  ^^*^j  , 
loo  aoady  for  observation. 


Merrick'^s  Auroral  Register. 
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Dec. 


1©47. 

Nov.  13 
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Ov't  to  10^,  and  doubtless  all  night 

Ov*t  mostly  to  8^,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  10**. 

Too  cloudy  for  obs.  to  10**.     Moon. 

Py  cl'r,  but  N.  ov't  so  that  obs.  n'y  or  quite  impos.  to  lOj^ :  moon. 

Mostly  ov't.    Obs.  impos.  to  10^,  and  d's  all  night :  moon. 

M'y  ov't :  obs.  impos.  to  lOi^**,  except  in  N.  about  S** :  no  A.B.  seen. 

Clear  in  part :  moon :  no  A.B.  to  lOj** :  N.  much  obsc.  at  times. 

Py  cl'r ;  N.  too  cl'y  for  obs.  to  9**  at  least :  moon :  no  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night.* 

Mostly  ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Mostly  clear  aft«r  7**.     A.B.*  (303) 

Mostly  ov't  in  the  N.     A.B.*  (304) 

Ov't  early  in  evening  to  about  7**.     After  that  mostly  clear.* 

Ov't  to  9^,  and  obs.  impos. :  reported  to  me  that  about  lO**  it  was  cl'r, 

Very  clear  and  cold.     No  A.B.  to  9f  **.  [and  no  A.B, 

Clear  to  ^\    No  A.B.* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs,  impos.  to  lOj**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  9^**,  and  doubtless  later. 

Clear.    Slight  A.B.    A  few  streamers  about  8f** :  at  9  J"*  cl'y.     (305) 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.    No  A.B.  to  10^. 

Clear.    No  A.B.  to  10»*. 

Clear  to  about  9**.    After  that  ov't  to  10**  at  least. 

Ov't,  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear  after  about  6i**.     No  AB.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  probably  all  night 

Ov't     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Ov't    Obs.  impos.  to  10**,  and  doubtless  all  nignt    Rain. 

Mostly  ov't,  and  wholly  so  after  6J**.*  (306) 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night 

Ov't     Obs.  impos.  to  10^,  and  probably  all  night.* 

M'y  ov't    Moon.    Obs.  n'y  or  quite  impos.  to  10** :  no  A.B.  seen. 

Ov't     Obs.  impos.  to  10**.*  (307) 

M'y  ov't :  moon :  no  A.B.  seen  to  10** ;  no  faint  A.B.  could  have  oeen 

Ov''t    Moon.    Obs.  impos.  to  10 J**,  and  d's  all  night  [seen. 

Ov't  earl V.    Within  from  7**  to  10**.    At  10**  clear.   Moon.    N0A.B. 

Ov't.    Ods.  imjpos.  to  10**,  and  doubtless  later. 

Mostly  ov't    Obs.  nearly  impos.  to  10**,  and  probably  all  night* 


Not.  2Sd.-'At  Pern,  Clinton  Co.,  N.  T.,  Mr.  Edward  D.  Selden  saw  a  splendid  A.B.  about  lOh. 

Not.  25th.— a  fine  rosy  fflow  in  N.N.W.  from  6h  I5n  to  6h  45ni ;  after  that  an  arc  of  about 
VXP  amplitude,  10^  or  lo'o  nigh  at  vertex^  and  some  streamers. 

Not.  dOth.~Mach  inferior  to  that  of  25th,  and  greatly  obstructed  by  donds.  A  few  stream* 
en  about  dh  90b,  afterwards  only  a  general  light  seen  to  lOh. 

Not.  27tlL— I  slightly  suspect  a  faint  auroral  light  low  along  the  N.  horizon,  but  am  not  sure. 
ObMTTed  to  lOh. 

Not.  90th. — ^Tet  occasionally  1  suspected  a  slight  illumination  along  northern  horfxon.  At 
lOli  OTercast. 

Dec.  15th.— About  6h  ISm  saw  a  patch  of  red  light  in  N.N.E.  which  was  probably  auroral, 
and  after,  before  the  slcy  became  OTercast.  thought  I  saw  other  unusual  light 

Dec.  17th.— In  Europe,  A.B.  seen  Dec.  17th,  at  Th  p.m.    VlrutUiil,  Dec  22d,  1M7. 

Dec  19th.— At  5h  dOm  a.  h.  of  20th,  and  doubtless  earlier,  a  grand  display  of  A.B.  Avronl 
warea  seen  soon  after  lOh  of  19tli,  by  Dr.  Charles  Hooker. 

Dec  2itb.— A.B.  slightly  suspected,  there  behig  a  light  streak  low  in  N*  hiodmm,  Pertuqpt 
due  to  opening  in  clouds. 
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Clear.     Moon. 
Clear.     Moon. 
Clear,     Moon. 
Clear,  chiefly. 
Clear.     Moon. 


Herrick^s  Auroral  Register. 

Ov't.     Obs.  imnos.  to  — *,  and  probably  all  night* 
Mostly  clear.    Moon.     No  A, B.  seen  to  9"*.  [ofev'g. 

No  A.B.  seen  to  7^^,  or  9^*"  to  10\     Within  most 
No  A.B.  seen  to  lO**.     Within  most  of  evening. 
No  A.B.  seen  to  10^ 
Moon.     No  A.B.  seen  to  10**. 
No  AB.  seen  to  10**. 
Ov't.     Obs.  impos.  to  9^**,  p.  later :  at  5**  a.m.  cPr :  moon :  no  A.B. 
Ov't.     Obs.  impos.  to  9*',  and  doubtless  later. 
Mostly  clear.    Moon  rose  about  8**.    No  AB.  seen  to  9^\ 
Mostly  ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.     A.B,  moderate.*  (319) 

Partly  cloudy.     No  A.B.  to  lO*'.     At  10**  ov't,  and  obs.  impos. 
Ov't.     Obs.  impos.  to  8f **,  and  probably  all  night. 
Obs.  impos.  to  1 0**,  and  probably  all  night. 
Obs.  inipos.  to  — ^^,  and  doubtless  all  night. 
No  A.B.  to  9^**  or  10**.     Within  from  7**  to  9**. 
A.B.  for  a  short  time  about  8**.*  (320) 

Obs.  impos.  to  9^**,  and  probably  most  of  the  night.* 
A.B.,  slight.*  r32n 

Beautifully  clear.     AB.  moderate.*  (322) 

Mostly  cloudy.     Obs.  nearly  or  quite  impos.  to  10**. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
No  AB.  to  10**. 


Ov't. 

Ov't. 

Clear. 

Clear. 

Ov't. 

Clear. 


Clear. 
Clear. 
Clear. 
Clear. 


AB.* 
Moon. 
Moon. 
Moon. 
Moon. 


No  AB.  seen  to  10**.* 
No  AB.  to  9^**, 
NoAB. 
No  AB. 


(323) 
(324) 


Clear. 

Clear.     Moon.     No  A.B.  [quite  impos.  to  10**. 

M'y  ov't  early ;  n'y  cl'r  9**  to  1 0**,  except  in  N. :  moon :  obs.  nearly  or 

Ov't.     Obs.  mipos.  to  10**,  and  doubtless  all  night. 

Clear.     Moon.     No  AB.  seen  to  9^**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  9^**.* 

Clear.     Moon.     No  AB.  to  9|**. 

Mostly  clear.    Cirrous  streaks.    Moon.    No  AB.  seen  to  10**. 


March  12tlL— At  and  after  5b  a.m.  of  ISth,  sky  oTercast,  cloads  broken,  very  Uf  ht  aloiij^  the 
horizon  from  N.  to  N.N.W.  Suspected  it  to  oe  due  to  A.6.,  but  could  not  decide,  for  the 
clouds  were  too  dense. 

March  24th.— Not  seen  until  after  81i,  Tisible  to  lOh ;  about  80^  amplitude  illuminated,  5^  to 
8®  high,  and  an  indistinct  arch.  Occasional  streamers.  About  Ilk  a  mass  of  red  light  in 
N.W.,  two  streamers  60^  high,  more  or  less,  and  a  distinct  arch  5^  or  10^  high. 

March  90th.— At  71i  45m,  more  or  less,  a  general  light,  and  a  pretty  definite  arch  from  N.  25® 
W.  to  N.  550  £.,  about  S^  or  l(P  high.  Soon  after  ^h  this  disappeared,  and  no  trace  of  A.B. 
could  be  seen  to  9h  90in  at  least.    An  unusual  case. 

March  31st.— Some  suspicions  of  unusual  light  about  9h ;  but  perhaps  due  to  varying  thick- 
ness of  clouds. 

April  1st.— From  Oh  to  lOh  I  saw  only  a  faint  light,  90<>  amplitude,  but  no  streamers.  [At 
III1A.B..  bright.    (F.  B.)] 

April  ^.-Hi^eneral  light,  several  streamers  through  amplitude  of  70^,  more  or  less,  some  25® 
high,  to  lOh. 

April  6th. — Not  much  until  9h  90m,  when  streamers  appeared  through  amplitude  of  (X)®  or 
more,  reaching  up  40*='  or  more,  and  their  tops  immersed  in  diffhse  red  vapor.  This  continued 
ten  minutes  or  more,  when  I  retired.  Between  lOh  and  lib,  fine  displav,  red  light,  streamers 
60®  high,  two  arches  20®  and  40®  high,  undulations.  Between  2h  and  8h  a.m.  of  7th,  another 
outbreak.    This  time  reported  to  me. 

April  7th.— Dr.  Charles  Hooker  informs  me  that  about  midnight  the  A.B.  was  visible;  not 
very  conspicuous,  yet  certain. 

Aprill5th.—A.B.  at  Worcester,  Mass.  No  details.  15thBaHniqfMa$i,  State  Lunatic  BbnUaL 
Dec.  1848,  p.  62. 
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Ov't,    Obs.  impos.  to  9^^,  and  probably  all  night. 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.     No  A.B.    Moon  rose  about  8^.    No  A.B,  seen  to  94^. 

Clear.    No  A.B.  to  ^\ 

Partly  clouded.    No  A.B.  to  10*», 

Mostly  clear.    No  A.B.  at  9"*. 

Clear.    No  A.B.  to  9}**.    [A.B.  strongly  susp.  about  9f **.    (F.  B.)] 

Partly  clouded.     No  A.B.  to  9i»». 

Ov't.     Obs.  impos.  to  11\ 

Mostly  cl'r  to  8^** :  no  A.B.  seen :  after  8j**  ov't  to  9**,  and  p.  all  night. 

Ov't.     Obs.  impos.  to  94**,  and  probably  all  night. 

Much  clouded.*  (326) 

Beautifully  clear:  no  A.B.  to  9^**.     [AB.  slightly  susp.  (F.  B.)] 

Ov't.     Obs.  impos.  to  9^**. 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Clear.     No  AB.  to  9^**. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Much  clouded.     No  A.B.  seen  to  lO**. 

Clear.    Moon.    No  AB.  seen  to  10^^. 

Ov't*     Obs.  impos.  to  9**. 

Ov't.     Obs.  impos.  to  lO*',  and  doubtless  all  night. 

Much  clouded.    Moon.    No  AB.  seen  to  9**,  but  obs.  nec'y  imperf 

Ov't.     Obs.  impos.  to  9*^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  p.  all  night.     Kain  during  night. 

Much  clouded :  moon :  no  A.B.  seen  10**  to  10^** :  within  before  10^. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 

Partly  clouded,  and  obs.  impeded.    Moon.     No  AB.  seen  to  10**. 

Ov't.     Obs,  impos.  to  10**,  and  probably  later. 

Ov't.     Obs.  impos.  to  9^^,  and  probably  all  night.     [F.  B.] 

Clear :  moon :  no  AB.  to  9^,  and  none  at  34**  a.m.  of  18th.    [F.  B." 

Clear.     Moon.*  ^^^] 

M'y  cl'y :  moon :  obs.  nearly  impos. :  no  A.B.  seen  to  9^^.    [F.  B, 

Mostly  cloudy.     Obs.  nearly  impos.  to  10\ 

Ov't.     Obs.  impos.  to  9^'*,  and  probably  all  night. 

Ov't.     Obs,  impos.  to  10^^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9j**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  ni^ht. 

Ov't.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 

Mostly  clear.     No  A.B.  to  9^**. 

Clear.     No  AB.  to  9i\*  (327) 

M'y  ov't :  bet'n  9**  and  10**  p'y  cl'r ;  no  AB.  then :  obs.  much  oostr. 

Cl'y  early  in  e v'g.    Between  9**  and  1 0**  mostly  cl'r.    No  AB.  to  1 0**. 

M'y  ov't :  clear  a  short  time  about  9**,  and  no  AB. :  ov't  9^**  to  10**. 

Very  cloudy  in  N.  after  9^**.*  (328) 

Clear.     No  AB.  to  TO**. 

Clear.     No  AB.  to  9^**. 


Apiil  29th. — A. 6.  most  of  cYcning— a  moderate  strong"  lijj^ht  through  ampUtude  of  70°,  more 
or  less,  mach  obstructed  by  clouds ;  light  perhaps  1(K>  high.    I  saw  no  streamers  to  lOh. 

May  ISth. — ^A.B.  flrst  seen  about  9b  20m,  an  arch  7°  to  9°  high,  and  75°  amplitude,  more  or 
less.  About  9b  45ni  three  or  four  streamers,  bright,  £.  of  N.  Arc  unbrolcen  at  lib.  At  13h  aU 
gone.  [F.  B.]    £.  C.  H.  at  Southampton ;  no  obs. 

Hay  37th.— About  9h  80m  Mr.  F.  Bradley  saw  a  streamer,  and  one  or  two  more.  Very  slight 
display. 

MET  31st. — A.B. ;  a  considerable  display  at  Ob  to  9b  SOm,  much  obscured  by  clouds.  About 
9h  a  bri^t  arch  5°  or  8°  high,  and  many  streamers  (not  very  bright)  reaching  up  about  80^. 
After  9b  aOm  clouds  concealed  almost  all  to  10b  I5ni  at  least. 
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July 


JBisrricVa  Auroral  Register. 

Mostly  ov't  in  N.     Obs.  nearly  or  ouite  impos.  to  9i*. 
Clear.    Moon  begins  to  interfere.    No  A.B.  to  9^**. 
Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9f  •*. 

Ov't:  obs.  impos.  to  10\     [10|>»toll^N.n'ycrr;  noA.B.  (F.B.)] 
Mostly  clear  about  9**.     Moon.     No  A.B.  seen. 
M'y  cl'r,  but  not  enough  so  for  good  obs. :  moon :  no  A.B.  seen  at  1 0^, 
Mostly  ov't  in  the  N.     Moon.     Obs.  nearly  or  quite  impos.  to  10**. 
i  Clear.     Moon.     No  A.B.  seen  to  10**. 
j  Clear.     Moon.     No  A.B.  seen  to  10**. 
Clear.     Moon.     No  A.B.  seen  to  9**  20". 

M'y  cPr  to  9** ;  9**  to  10**  much  cl'ded :  moon :  no  A.B.  seen  to  10**. 
Clear.     Moon.     No  A.B.  seen  to  9**  20"*. 
Clear.     Moon.     No  A.B.  seen  at  11**. 
Clear.     Moon.     No  A.B.  seen  to  10**. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Ov't  and  raining.     Obs.  impos.  to  10^**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 
Clear.    No  A.B.  to  lOj**.* 

Considerably  cl'ded :  no  A.B.  seen  to  10^** :  obs.  n'y  impos.*    (329) 
Ov't  and  ramy.     Obs.  impos.  to  9^**,  and  probably  all  night.* 
Clear.     No  A.B.  to  10**. 

Ov't  about  N.,  and  clear  elsewhere.     Obs.  impos.  to  9}**. 
Clear.     No  A.B.  to  10\ 

j  Partly  clear.    N.  obstructed  below  about  20*'.    No  A.B.  seen  to  91**. 
[Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Mostly  ov't.     Obs.  nearly  impos.  to  9f*.     No  A.B.  seen. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  and  rainmg.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear,  mostly.     A  faint  A.B.*  (330 

Clear.     A.B.,  slight,  but  I  watched  little.*  (331 

Clear.     No  A.B.  at  9|**. 
Ov't.     Obs.  impos.  to  10**,  and  probably  later. 
Ov't.     Obs.  impos.  to  9**,  and  probably  most  of  the  night. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  10**. 

Partly  clear.     Fine  A.B.  from  about  8}**  to  10^**.  (332) 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't  chiefly  to  10**.     Obs.  impos.  to  10**,  and  probably  all  night. 
Mostly  cl'r :  moon :  no  A.B.  to  9f  ** :  n'y  ov't  at  10^ :  no  A.B  seen. 


! 


Clear.     Moon. 
Clear.     Moon. 
Clear.     Moon. 
Mostly  clear. 
Mostly  clear. 


No  AB.  to  10^**. 
No  A.B.  to  10^**. 

No  A.B.  to  9^**.     [Nor  to  \\i^.    (F.  B.)] 
Moon.     No  A.B.  seen  to  10**,  but  clouds  impair  obs. 
Moon  in  part.     No  A.B.  seen  to  10^**. 
Clear."    No  A.B.  to  10**. 
Clear.     No  A.B.  to  10*'.     [N.  hazy  at  times.  (F.  B.)] 
[Mostly  clear.    No  A.B.  to  10**. 


June  2l8t— A.B.  slightly  suspected  about  lOh  SOm.    [F.  B.l 

June  22d.— Auroralliffht  amoDg  clouds  at  9b  90ni.    [F.  B.T 

June  23d.— A.B.  slightly  suspected  at  Oh  15m  through  clouds,  but  exceedingly  doubtftil.  [F.B.] 

July  Sd.— Merely  a  slight  iUumination  about  lOh.    I  saw  no  streamers. 

July  ith.— About  Ih  iuM.  of  the  5th  a  few  streamers  were  seen  by  Mr.  Gurdon  EvanB. 
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Sept. 


(333) 


Clear. 
Clear. 
Clear. 
Clear. 


Much  clouded.    A.B.* 

N.  much  obstructed  by  clouds.    No  A.B.  seen  to  9^^. 

Clear.     No  A.B.  to  9^*'. 

Ov't     Ubs.  impos.  to  9^^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^^,  and  probably  all  night. 

Mostly  ov't  to  9^**  at  least.     Obs.  nearly  impos.* 

Ov't.     Obs.  impos,  to  10|*». 

Very  clear.     No  AB.  to  9 J**.     Rain  in  the  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  much  later. 

Clear,  except  cloud  low  on  N.  horizon.     No  AB,  to  9^ 

Very  clear.     No  AB.  to  10*». 

Mostly  clear.     No  AB.  to  9i^. 

Ov't.     Obs.  impos.  to  iP,  and  doubtless  all  night. 

No  AB.  to  10|\ 

Moon.     No  AB.  seen  to  9\ 

Moon.     No  A.B.  seen  to  9^^**. 

Moon.     AB.,  first  noticed  at  9|^.*  (334) 

Mostly  ov't.     Moon.     Obs.  nearly  impos.  to  10**.* 
Clear.     Moon.     No  AB.  seen  to  10**,  and  none  at  2**  a.m.  of  11th. 
Nearly  clear.     Moon.     No  AB.  seen  to  10**. 
Partly  clear.     Moon.     No  AB.  seen  to  10^^**.     No  good  obs. 
Mostly  cl'r;  cl'd  low  in  N.  and  N.W. :  moon:  no  A  B.  seen  to  9  J**. 
Clear.    Moon.    No  AB.  seen  to  10**.     Did  not  observe  personally. 
Clear.     Moon.     No  AB.  seen  to  9^^**. 

Ov't  to  10** :  obs.  impos. :  at  10}**  m'y  cl'r  in  N. :  moon :  no  AB.  vis. 
Ov't,  chiefly.     Moon.     Obs.  impos.  to  10**. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night.* 

No  AB.  to  9\ 

No  AB.  to  8**  50°*. 
Oba  impos.  to  9^**.*  (336) 

Suspicions  of  slight  A.B.  to  9^**.*  (336) 

Much  clouded  to  9**,  and  9**  to  9^  ov't.    No  AB.  seen  to  9**. 
Clear.     No  AB.  to  9^**.* 

No  AB.  to  9|**. 

No  AB.  to  10**. 

I  suspect  a  faint  auroral  light  about  10**.     No  streamers. 
Obs.  impos.  to  10**,  and  probably  all  night. 

No  AB.  to  10**. 

No  AB.  to  10**. 

No  AB.  to  10**. 

Mostly  clear.     No  AB.  to  10**.  [self  observe. 

Clear :  moon  begins  to  interfere :  no  AB.  seen  to  10** :  did  not  my- 


Clear. 
Clear. 
Ov't 
Clear. 


Clear. 

Clear. 

Clear. 

Ov't. 

Clear. 

Clear. 

Clear. 


July  28d.--TFir8t  seen  about  8h  45ai.  At  8b  50n  a  laryre  red  spot  about  N.  9169  W. ;  some 
streamers  40^  hl^h ;  general  white  Vizhi  in  N.  About  lib  a  sliower  of  rain.  [At  12h  partly 
dear;  few  streamers.    Mr.  M.  C.  Weld.] 

July  28th. — Slight  suspicions  of  A.B.  about  9h  SObi  on  horizon,  perhaiM  dne  to  contrast  of 
doads. 

Aug.  8th.— Several  faint  streamers,  partly  red,  reaching  up  4SP ;  no  arch.  At  Sh  iuM.  of  9th, 
m  general  ruddy  light  in  the  N. 

Aug.  9th.— No  A.B.  seen.  Abroad  A'om  lb  to  8b  SOn  a.ic.,  sky  partly  clear,  and  after  Sb  yery 
clear.  No  A.B.  in  this  period,  yet  about  3b  15m  some  suspicions  of  A.B.  made  doubtM  by  the 
dawn. 

Aug.  18th. — A.B.  suspected  through  clouds. 

Aug.  2l8t.— At  lib  A.B.  seen  by  Mr.  Joseph  S.  Ruth.    Several  streamers. 

Aug.  22d.— A.B.,  faint  but  certain,  seen  by  Mr.  F.  Bradley;  a  fidnt  general  light,  and  at  leait 
one  streamer. 

Aug.  24th.— Suspected  fahit  auroral  light  from  9h  to  10b.    [F.  B.] 
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Mostly  clear. 
Clear.  Moon. 
Clear.  Moon. 
Clear.  Moon. 
Clear.     Moon. 


HerricVs  Auroral  Begister. 

Clear.    Moon.    No  A.B.  to  8\*  (837) 

Ov't  to  9^,  and  probably  later.     Obs.  impos. 
Mostly  ov't.     Ods.  impos.  to  9**. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Clear.     Moon.     No  A.B.  to  9^. 

Mostly  ov't  in  N.  to  9^** :  moon :  obs.  nearly  or  quite  impos.  to  9i**. 

Moon.    No  A.B.  seen  to  9|**. 

No  A.B.  seen  to  9^^. 

No  A.B.  seen  to  10^. 

No  A.B.  seen  to  8^. 

No  A.B.  seen  to  10^. 
Ov't  and  raining.     Obs.  impos.  to  9^,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  to  10^. 
Clear.     No  A.B.  to  10»». 

Ov't  and  raining.     Obs.  impos.  to  8^**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  d^K 
Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9**.     At  this  time,  clouds  breaking. 
Very  clear.     No  A.B.  to  9**. 
Partly  clear.     At  9**  ov't.     No  A.B.  seen. 
Clear.     No  A.B.  to  9\ 

Mostly  ov't.     No  A.B.  seen  to  9**,  and  probably  none  occurred. 
Mostly  ov't.     No  A.B.  seen  to  10**. 
Clear.     No  A.B.  to  10\ 
Mostly  ov't.    No  A.B.  seen  to  10**. 

Clear  to  about  9**,  when  it  became  wholly  ov't.     No  A.B.  to  9"*. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  9|**,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't  early  part  of  evening ;  at  8**  clearing  away.     No  A.B.  then. 
Ov't  to  8^  at  least,  and  obs.  impos. 
Clear.     Moon.     No  A.B.  seen  to  9**.* 
Clear.     Moon.     No  A.B.  seen  to  8|**. 

Clear.    Moon.    Suspected  a  slight  A.B.,  but  uncertain  to  9^. 
Clear.    Moon.     No  A.B.  seen  to  9**. 
Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**.     Within  from  7^  to  9 J**. 
Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.    Moon.    Obs.  nearly  impos.  to  10**,  and  prob.  all  night. 
Clear.    Moon.    No  A.B.  seen  to  10"^. 
Clear.     Moon  rose  about  8**.     No  A.B.  to  9**. 
0\\    Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  94-**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night.* 
Almost  wholly  ov't.     Some  suspicions  of  A.B.  to  9^**.* 


Sept.  8d.— Dr.  Chas.  Hooker  informs  me  that  at  midnlKbt  of  8d-4th,  and  at  2k  a.  m.  of  4tli, 
there  was  a  general  U^ht  in  N.,  but  no  streamers.    He  savs  it  was  an  undoubted  A.B. 

Oct  6th. — At  Cambridge,  Mass.,  a  partial  auroral  belt  was  seen  by  Mr.  WilUam  C.  Bond, 
frojn  9h  to  10b.    It  passed  overhead  southwardly.    See  JVl  T.  Tribune^  Oct.  10th. 

Oct.  18th.— A  frrand  A.B.,  coronaL  seen  in  England:  described  by  Weld,  XofuL,  Eiin,  and 
JM.  Fha,  Mag.,  Nov.  184a 

Oct  19tl)u-nBlight  XB.  in  England ;  described  by  Weld,  PMU  Mag,,  Not.  1848.  A.B.  at  Wor- 
cester, Mast.    Iw  Mqwi  Mbm,  LunaUe  Aqflwn,    No  details. 
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Clear  latter  part  of  evening,  after  about  8**.    No  A.B.  to  9^^**.* 

Ov't.     Obs.  impos.  to  9''  at  least. 

Clear.    A.R,  slight.* 

Clear.    A.B.,  seen  soon  after  6**.* 

cry  to  9^:  obs.  impos. :  bet'n9**andl0*»crre(ioff:  noA.B.tolO\ 

Mostly  clear.     A.B.*  (340) 

Considerably  clouded.*  (341) 

Mostly  ov't  after  8^ :  no  A.B.  to  8** :  after  that  obs.  n'y  impos.  to  9^**. 

Very  much  obstructed  by  clouds.     No  A.B.  seen  to  9^'*. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  clear.     No  A.B.  to  9**. 

Clear  most  of  evening.     No  A.B.  to  9^. 

Clear.     No  A.B,  to  9^^.     Within  most  of  the  evening. 

Clear.     No  A.B.  to  9^ 

Clear.    Moon  interferes.     No  A.B.  seen  to  9^. 

Ov't  and  raining.     Obs,  impos.  to  9^*^. 

M'y  cl'r :  no  A.B.  to  9^ :  I  did  not  watch :  at  6^**  a.m.  cl'r :  no  A.B. 

Mostly  cl'r  to  8*^ :  no  A.B. :  after  8**  N.  considerably  cl'ded :  moon. 

Clear.    Moon.     No  A.B.  to  10**. 

Too  cloudy  for  obs.  to  9^*^  at  least,  and  doubtless  all  night. 

N,  much  clouded  to  about  9** ;  then  clear  to  10^** :  moon:  no  A.B. 

Clear.    Moon.     No  A.B.  seen  to  10^**. 

Ov't     Obs.  impos.  to  10*^. 

Ov't  and  snowing.     Obs.  impos.  to  9-J-^,  and  doubtless  all  night. 

Clear.     No  A.B.  seen  to  9**.     Moon  rose  about  7|**. 

Cl'r  to  about  8**,  no  A.B. :  after  8**  clouding,  and  obs.  difScult  to  10**. 

Mostly  clear.*  (342) 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9^,  and  d's  all  night. 

Ov't,*  (343] 

Much  clouded.     Slight  A.B.  at  times,  low  on  horizon.  f 3441 

Almost  wholly  ov't.*  (345] 

Mostly  clear,  but  some  clouds  about  N.    No  A.B.  to  9^. 

Mostly  ov't.* 

Mostly  clear  to  9**.* 

Clear.    A.B.  between  6**  and  7**.* 


Oct  20th.— A.a  suspected  about  ShSOm.  [F.  B.]  Blight  A.B.  hi  EnglaDd;  described  by 
Weld,  PML  Mag..  Nov.  184a 

Oct.  22d. — A  £Eunt  but  distinct  illumination  alonff  N.  horizon.  I  saw  no  streamers,  but  did 
not  watch  lons^.    [Between  10b  and  lib,  Mr.  M.  C.  Weld  saw  a  few  low  streamers.] 

Oct  28d.— Between  6b  and  7b  a  fine  display  of  streamers,  with  much  red  light,  some  40^  to 
60^  high,  through  amplitude  of  60o  more  or  less.  After  7b  and  to  9b,  not  mudi  display,  a  gen- 
ciml  Ught  only. 

Oct  26th. — Not  very  conspicuous ;  prindpallv  after  9b  •  a  light  low  in  N.,  occasionally  a  Um 
streamers,    f  A  red  light  in  N.  before  dawn  of  iSSth,  seen  oy  Mr.  M.  C.  Weld.] 

Oct.  26th. — ^A.B.,  slLBfht ;  light  low  along  N.  horizon.    I  saw  no  streamers  to  Ob. 

Not.  16th.— About  9b  a  very  slight  A.B.,  a  little  W.  of  N.  Most  of  the  evening  I  could  not 
■ee  any  traces  of  it 

Nov.  17th. — Remarluibly  light,  now  and  then  a  red  hue  in  the  clouds,  and  reflected  on  the 
■now.  Probablv  a  great  aurora  behind.  fUnwell  and  did  not  observe,]  A  magnificent  crim- 
son coronal  A.B.  seen  in  Maine,  Western  New  Toric,  (&c. 

Nov.  19th. — Only  a  small  partial  opening  in  N.  Here  at  9b  and  after,  was  a  light  so  strong 
that  I  have  no  doubt  there  was  an  A.B.  behind.  I  hear  that  between  8b  and  9b  the  light  In  the 
N.  was  stronger  and  of  a  red  hue ;  sky  overcast  thlnl  v. 

Nov.  21st. — ^At  times  nearly  clear,  except  in  N.  A  pretty  bright  A.B.  much  obscured  by 
clouds.  Amplitude  75<),  more  or  less,  and  height  6^  to  7^,  as  far  as  could  be  determined.  Seen 
from  6b  to  Ob,  and  no  fhrther  observation. 

Nov.  2SiA.—}L  slight  A.B.,  brightest  before  7b  and  gradually  disappearing  about  8b.  At  Ob, 
overcast  I  saw  no  streamers,  but  only  a  very  faint,  iO-deflned  light,  like  a  reflection  of  an  A.B. 
below  horizon. 

Nov.  23d.— Several  streamers,  some  90^  high.  After  7b,  and  up  to  Ob,  I  coold  not  be  sure  of 
the  least  auroral  traces. 
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HerricJc's  Auroral  Megister. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  most  of  night. 

Clear.* 

Clear.* 

Clear.     A  faint  A.B.  all  the  evening.* 

Clear.* 


(349 

(350J 

(351 

(352^ 

(.353) 

Rain  during  night. 


Ov't  at  4*^  A.  M. 


Mostly  clear.     Moon  begins  to  interfere.* 

Mostly  clear.     Moon.     No  A.B.  seen  to  9*^.* 

Ov't.     Obs.  impos.  to  9**,  and  d's  all  night. 

Clear.     Moon.     No  A.B.  seen  to  8**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  8^**. 

Ov't  to  9**  at  least,  and  obs.  impos. 

Ov't  to  10**,  and  doubtless  all  night.     Ov't  5*»  to  6*»  a.m.  of  6th. 

Ov't  to  10*",  and  doubtless  all  night. 

Ov't  to  9|^,  and  doubtless  all  night. 

P'y  cl'r  before  8*^ :  moon:  noA.B.  seen:  after  that  to  9**  N.  cl'ded. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  p.  all  night :  ov't  5*»  to  6^  a.m.  of  1 1th. 

Al't  entirely  ov't :  moon :  obs.  n'y  impos.  to  9**  at  least :  no  A.B.  seen. 

Clear.     Moon.     No  AB.  seen  to  9**. 

Ov't.     Obs.  impos.  to  9**. 

Ov't,     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  most  of  the  night. 

Clear,  chiefly.     A.B.*  (355) 

Clear.     Before  9**  saw  no  A.B.*  (356) 

Partly  cloudy  in  the  N.     No  A.B.  seen  to  9^**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  most  of  ev'g ;  ab't  7**  cl'ds  broke  a  few  minutes :  no  A.B.  seen. 

Clear.     Occasionally  some  slight  suspicions  of  A.B.  to  9**.*     (357) 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't     Obs.  impos.  to  9^**.     Cleared  off  during  the  night. 

Clear:  faint  auroral  light  in  N. ;  saw  no  streamers  to  9^**.       (358) 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  d's  most  of  night. 

Cl'r ;  at  9^**  growing  hazy :  no  A.B.  to  9|** :  ov't  at  sunrise  of  29th. 

Ov't  and  snowing.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     Moon  interferes.     No  A.B.  seen  to  10^**. 

Clear.     Moon.     No  A.B.  seen  to  9**.     Within  most  of  the  evening. 


Not.  25th.— LookiDg  frequently  fh)m  6h  to  9h,  I  saw  no  A.B.  Within  from  9h  to  lOli.  At 
lOk  an  evident  A.B.f  a  general  light  along  N.  horizon ;  about  lOh  20m  seyeral  streamers  ap- 
peared 6^  or  99  highf  and  bright 

Nov.  26th. — I  could  not  discern  any  A.B.  untU  aiter  Sh,  although  I  had  some  sUeht  suspicions 
of  one.    About  Sh  SOn  a  distinct  A.a.y  general  light ;  but  I  saw  no  streamers  to  ob  SOm. 

Nov.  27th. — Merely  a  general  light  on  N.  horizon,  of  about  40^  amplitude.  I  saw  no  stream- 
ers to  9h  ISa. 

Nov.  2Sth. — Looking  at  various  times  to  9h,  I  saw  no  A.B. ;  the  N.  was  somewhat  obstructed 
by  clouds.  At  9h  SOm,  on  going  out,  I  saw  a  smaU  s^^ent  of  an  auroral  arch  in  N.E.  Watched 
it  tiU  lOli  20111.    No  other  auroral  indications. 

Nov.  29th. — ^A.B.  suspected,  but  no  certain  traces,  except  a  small,  fidnt,  transient  auroral 
paich  at  lOh. 

Nov.  30th.— At  5h  90m  a.m.  of  Dec  1st,  saw  a  segment  of  an  auroral  arch  in  N.W.  until  day- 
light interfered. 

Dec.  17th.— A  fine  display  of  streamers,  red  and  white,  about  5b  55m,  through  amplitude  of 
W*  or  TOO,  to  an  altitude  of  50<>.    After  6h  15m,  oot  much  display  to  9h  at  least. 

Dec  18th.— Within  doors  from  9b  to  lOh.  At  lOh  found  the  A.B.  visible,  low  in  the  N.  mode- 
rately bright,  amplitude  about  40^,  altitude  not  more  than  5^.  I  saw  no  streamers  in  twenty 
minutes. 

Dec  28d.— A.B.  general  light  at  9b  30m,  saw  no  streamers.    [F.  B.] 
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Feb. 


Ov't    Obs.  impos.  to  10**.    From  5**  to  6^  a.m.  clear,  and  no  A.B. 

Clear.     Moon.     No  A.B.  seen  to  9^.     No  A.B.  at  6**  a.m.  of  8d. 

Clear.     Moon.     No  A.B.  seen  to  lO**. 

Cl'y  early  in  evV ;  after  7^^  m'y  cPr :  moon :  no  A.B.  seen  to  9|**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Very  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9|**.     Within  most  of  evening. 

Ov't     Obs.  impos.  to  9|**,  and  probabljr  all  night. 

Ov't.     Obs.  impos.  to  10**.     Cleared  off  during  night. 

M'y  cPr,  but  cirri  about  N. :  moon  after  7^** :  no  a!b.  seen  to  9**. 

Clear.     No  A.B.  to  9\ 

Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night.* 

Ov't  to  about  10**.*  (359) 

Clear.     No  A.B.  to  10**,  but  occasionally  suspected. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  9|**. 

Clear.     No  A.B.  to  10** ;  between  9**  and  10**  some  faint  suspicions. 

Ov't.     Obs.  impos.  to  10**  at  least.     Cleared  off  during  the  night. 

Nearly  ov't  to  6^** ;  ov't  at  9**  and  to  10**:  obs.  impos.:  crrat6**A.M. 

M'y  ov't :  no  A.B,  seen  to  9^** :  [tolerably  cPr  part  of  ev'g.  (F.  B.)] 

Clear.    No  A.B.  to  10**.* 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't     Obs.  impos.  to  9^**  at  least. 

Much  clouded:  no  A.B.  seen  to  10** ;  obs.  nec'y  very  imperfect. 

Clear.     No  A.B.  to  10|**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  0**,  and  doubtless  all  night.* 

]yry  ov't :  obs.  impos.  to  10**,  and  d's  all  n't :  did  not  obs.  personally. 

Cl'rtoab't9**, whencl'dsbegantofillthesky:  moon:  noA.B. to9\ 

Much  obsc.  by  cl'ds :  moon :  no  A.B.  seen  to  8** :  obs.  nec'y  imperC 

Mostly  ov't.     Moon.     Obs.  impos.  to  9J^**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Partly  cl'r :  moon :  no  A.B.  seen  to  10** :  cl'ds  interf.  considerably. 

Much  cl'ded  early :  moon :  obs.  unc. :  n'y  cl'r  ab't  9**,  and  no  A.B. 

Snowing  to  ab't  8** ;  at  9**  cl'ring ;  at  10**  very  cl'r  except  cl'd  low  in 

Clear.     Moon.     No  A.B.  seen  to  9J\    [N. :  moon:  no  A.B.  at  10**. 

Ov't     Obs.  impos.  to  10^**  at  least. 

Clear  most  of  ev'g,  N.  becoming  cloudy  about  9**.     No  A.B.  to  9**. 

Ov't :  obs.  impos.  to  9** :  soon  after  cl'ds  broke,  and  moon  rose. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  9**,  and  probably  most  of  night. 

Mostly  clear.*  (360) 

Much  embarrassed  by  clouds.     No  A.B.  seen  to  9|**. 

Clear.     No  A.B.  to  9^**.     Within  from  8^**  to  9^**. 

Clear.     A.B.*  (361) 


Jan.  14th. — N.  appeared  lighter  than  other  parts,  cauBing  suspicion  of  A.B. 

Jan.  15th. — ^At  lOn  clouds  were  brealiing  away  in  the  N.  and  revealed  auroral  light.  I  saw  no 
streamera,  but  did  not  watch  long. 

Jan.  23d. — ^Between  9h  and  lOh  1  suspected  the  reflection  of  an  aurora  below  the  horizon. 

Jan.  39th.— Rain  in  the  night.  About  91i  the  N.  horizon  seemed  to  be  lighter  than  other 
quarters,  perhaps  moonlight,  perhaps  A.B. 

Feb.  13th.— A.B.  faint  and  doubtful  to  7h  45m,  when  it  was  decided.  Amplitude  70^  more  or 
lets,  with  some  streaming.    I  saw  no  streamers  higher  than  10^.    At  9h  ana  after  cloudy. 

Feb.  16th. — Slight  and  uncertain  until  about  9ii  ^m,  when  and  after  to  lOli,  It  was  plain ;  but 
tiien  only  an  illomlnation  along  N.  horizon,  amplitude  4fy^^  altitude  2^  or  8^.   I  saw  no  streamers. 
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Feb.  17 1  Ov't     Obs.  impoa,  to  0^,  and  doubtless  all  night. 
18 1  Much  clouded  early  part  of  evening.* 
19 1  Clear.*  (362) 

20  Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night 

21  CIV  to  ab't  8^,  then  cl'ding ;  by  8^^  ov't.  and  so  to  10* :  no  A.B.  to  8*. 

22  Ov't  and  snowing.     Ob^^  impos.  to  9^^,  and  probably  all  night 

23  Clear.* 

24  Ov't.     Obs.  iin|>os.  to  9**,  and  doubtless  all  ni^ht. 
25, Ov't     Obs.  impos.  to  10^,  and  doubtless  all  night 

26  Ov't ;  sliu:ht  rain  and  sleet.     Obs.  impos.  to  9*,  and  d's  all  night 
27 1  Ov't.     Obs.  impos.  to  9^*,  and  doubtless  all  night 
28  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
March  1 .  Mostly  ov't.     6b8.  iin|>os.  to  10**,  and  probably  all  night 

2 ,  Ov't.     Obs.  im|x>s.  to  9^**,  and  doubtless  all  night. 

3 1  Too  cloudy  for  obs,  to  9**.     At  10**  clear,  and  no  A.B.    Moon. 

4  Clear.     Moon.     No  A.H.  seen  to  9*. 

5  Clear.     Moon.     No  AH,  st»en  to  10**. 

6  Ov't.     Obs.  im|HK^  to  10**,  and  doubtless  all  niffht. 

7  Cl'r  after  8**  or  8^** :  imxni :  no  AB.  seen  to  9J" :  cl'y  early  in  ev'g. 

8  Clear.    Mmm.     No  A.B.  seen  to  10i^ 

9  Clear.     Moon.     No  A.R  seen  to  10**. 

10  Clear.     Moon  after  alwut  8**.     No  A.B.  to  9**. 

11  Clear.     No  AJl\  to  8i\ 

12  Ov't     Ol>s.  imnos,  to  lOj**. 

13  Mostly  clear.     No  *V.R  to  9**. 

14  Ov't. "  Obs.  im}>os.  to  9|**,  and  doubtless  all  night 
16  Ov't  and  raining.     Obs.  im|H)s.  to  11\ 

16  Clear.     No  A.B.  to  10^^ 

1 7 ,  Ov't     Obs.  impos.  to  9^*. 

1 8 1  Clear.     A.B.  all  the  evenin$r.*  (363) 

19, Clear.     Slight  A. R*  '  (364) 

20 1  Ov't     Obs.  impos.  to  9**,  and  doubtless  all  nisrht     Rain. 

21  iOv't  and  showexy.    Obs«  impos.  to  10*,  and  £>ubtless  all  night 

22 ;  Verv  clear.     No\\.R  to  10**, 

23  Mostly  clear,  but  growing  cloudy  about  9^.     No  A.R  to  9^^. 

24  Mostly  clear,  but  hazy  about  horizon.     No  A.R  to  9^^. 

25 1  Ov't  and  raining.     Olis.  impivsw  to  9^,  and  doubtless  all  night 

26  Ov't  and  snowing.     Obs.  impos.  to  9}**«  and  doubtless  all  night 

27  Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night 
28 -Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  nis;ht. 

29;  Ov't.     Obs.  im|K>s.  to  9^,  and  probably  most  o^  the  night 
30 ;  Ov't.     Obs,  imiK>s.  to  9^,  and  doubtless  all  night, 
31 1  Partly  clear.     MiK^n.    No  A.R  to  9|^,  but  obk  nec*y  imperfect 
April   1  i  Very  clear.     Minnu     No  A.R  seen  to  10^.* 

2  Clear.     Mixm.     No  A.R  seen  to  9^^.  [obsL  impos. 

3 '  iNP  V  cl' V,  and  ab't  9^  and  at\er  ov't :  moon:  no  A.R  seen  to  9^ ;  after 

Felk  IStb. — .V.EL  Ihen  suspected.    M«t  hare  b««ii  doe  to  conti»»t  of  open  skj  with  doads. 
After  Sk  to  %  30m  nearir  dear  and  no  A.EL    From  5k  to  Sfti  juM.  of  19Ui  d«ar  and  no  A.BL 

Feh.  19th,— Earlr  part  of  erenlnjr*  no  A.  &  disopralMe  untU  between  Tk  and  Sh.    Abont  7k  Him 
the  A.Bk  briifht.  75^  ampUtnde,  and  ViP  altitude;  scarcely  anjr  »tf«amenL 

Feb.  SSd.— At  7k  ai>a  and  other  times  suspected  a  fidnt  aoronl  li^t,  but  eovld  noi  be  al 
Itttely  certain.    Watched  to  10k 

March  ISth.— An  arch  of  about  100^  am^litnde^  and  10^  to  15*  altltnde  at  Tetter,  with  a 
•IrMmers  now  and  then,    ^*lllble  up  to  mtdnbiiit  at  least. 

March  19th.— A  ftdnt  It^t  on  N.  horiioa,  Tuible  fh>m  ih  :S>«  to  Sh.    After  Sh  aad  19  to  Sk, 
I  could  tee  no  trace  of  lu 

April  Ik.--A.Bl  tiroi^ciy  raapected  bj  F.  Bl»  bat  no  streamers 
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aril  4  Mostly  ov't.    Moon.    Obs.  impos.  to  9J^,  and  probably  all  night. 

5  Clear  most  of  evening.     Moon.     No  A.B.  seen  to  9|^. 

6  Clear.     Moon.     No  A.B.  seen  to  9^. 

7  M'yov't:  moon:  no  A.B.  c'd  be  seen ;  obs.  n'y  or  quite  impos.  to  9**. 
Within  doors  from  1^  to  8f*».* 
Clear.     No  A.B.  to  10^**.    Moon  after  about  9\ 
Ov't  and  raining.     Obs.  impos.  to  lO^*',  and  doubtless  all  night. 
Very  clear.     No  A.B.  to  10^. 

12  j  Clear.     No  A.B.  to  10^^.     Growing  cloudy  after  9^. 

13  Ov't:  obs.  impos.  to  lOj**,  p.  much  later:  cPds  broken  here  and  there. 

14  Mostly  clear,  except  near  N.  horizon.* 
16  Clear.     No  A.B.  to  10^. 
16  Mostly  ov't.* 

Clear.     No  A.B.  from  9|^  to  10^.    Within  the  house  before  this. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     No  A.B.  to  10**,  and  none  from  1*»  to  2*»  a.m.  of  20th. 

Clear.* 

Mostly  ov't,  but  tolerably  clear  after  9**.     No  A.B.  seen  to  10^. 

22  j  Clear.     No  A.B.  to  9^*'. 

23  Ov't.     Obs.  impos.  to  9^'*,  and  probably  all  night. 
Mostly  clear.     Within  from  8**  to  10\     No  A.B.  at  10**,  or  to  lOj*. 
Clear.     Within  doors  from  7^**  to  9^**.     No  A.B.  at  9^**,  or  to  10**. 

26  Clear.     Moon.     No  A.B.  seen  to  10\  [after. 

27 1  Cl'r  to  ab't  9** ;  aft.  growing  cl'y  to  10** :  moon :  no  A.B.  seen  to  9**  or 

28  Ov't  and  raining.     Obs.  impos.  to  9^. 

29  Clear.     Moon.     No  A.B.  seen  to  9|**.     Obs.  imperfect. 

80  Mostly  ov't.    Moon.    About  9|**  clear  spaces.    No  A.B.  seen  to  9^. 
ay     1  Partly  clear.     No  A.B.  to  9^**.     Did  not  observe  personally. 
2 'Clear.     Moon.     No  A.B.  seen  to  10**. 

8 1 N.  obsc.  at  8f  ** :  moon.  [F.  B.l     E.  C.  H.  in  N.  Y.  City :  ov't  at  9**. 
4 !  Ov't  to  9**,  and  d's  later.    [F.  B.]     In  N. Y. :  obs.  n'y  impos.  at  9^**. 
6 1  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 


9  Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
10 1  Chiefly  clear,  but  hazy.     No  A.B.  to  9 J**. 
11  JMuch  clouded.    No  JlB.  to  10**. 
12 1  Partly  clear,  but  very  hazy.     No  A.B.  seen  to  9\ 
13  j  Ov't  and  rainy.     Obs.  impos.  to  midnight. 
14 '  Mostly  cl'y ;  later  in  evemng  clouds  broken.     No  A.B. 

15  Cloudy,  and  then  clear.    No  A.B.  to  9i**. 

16  Mostly  cloudy.    No  A.B.  seen  to  9^,  but  obs.  uncertain. 
17!Much  clouded.    Obs.  nearly  impos.    No  A.B.  seen  to  10**. 
ISJClear.     No  A.B.  to  10**.     Withm  from  9^**  to  1lO\ 


seen  to  9^^. 


19 
20 


Clear.    No  A.B.  to  10**. 

Mostly  clear,  but  hazy.    No  A.B.  to  9J**. 


21  Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Lpril  SUl — ^From  this  to  9b  15in,  sky  much  clouded.    Moon.    Observation  very  much  embar- 

led.    Some  suspicions  of  A.B.,  but  hard  to  determine,  to  9h  15m. 

.pril  14th. — No  A.B.  certainly  seen,  but  somewlmt  suspected  about  9b  45ni;  clouds  hi  N. 

te  It  onocrtain. 

4>ril  16th. — Some  suspicions  of  unusual  light,  but  probably  due  to  contrast  of  sky  and 

Bd:  this  about  9b. 

.pril  20th. — Some  suspicions  of  A.B.  between  9b  and  10b,  but  no  certainty  to  10b. 

14 
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July 


fferrick*s  Auroral  Register. 

Mostly  ov't.    Obs.  impos.  to  9J**,  and  doubtless  much  later. 
Mostly  clear.     No  A.B.  to  9^^. 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Clear.     No  A.B.  seen  to  9^**.    Moon  begins  to  interfere. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night.     Rain  in  night. 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Ov't  and  rainy.    Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Mostly  ov't.     Moon.     Obs.  impos.  to  9^**,  and  prob.  all  night. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Mostly  clear  to  about  9^^,    Moon.*  [fore  too  cl'y  for  obs. 

M'y  ov't  to  10** :  moon :  ab't  lO**  N.  tolerably  cl'r :  no  A.B.  seen :  be- 
Clear.  Moon.  No  A.B.  seen  to  10**.  [play  c'd  not  have  been  seen. 
Sky  embarrassed  by  cirri :  moon :  no  A.B.  seen  to  10** ;  a  mod.  dis- 
Cirrous  cl'ds :  moon :  obs.  n'y  impos.  to  10**,  p.  all  n't :  no  A.B.  seen. 
Clear.    No  A.B.  to  9}^ 

Ov't.     Obs.  impos.  to  9|**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  10**. 

Cl'r,  but  som't  hazy.    No  A.B.  10**  to  10^**.    Within  previously. 
Clear.*  (365) 

Ov't.    Obs.  impos.  to  10 J**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  loj**,  and  doubtless  all  night. 
Clear  to  10**,  but  somewhat  hazy:  no  A.B.  to  10** :  at  lOj**  N.  ov't. 
Clear.     No  A.B.  to  10**. 
Clear.     No  A.B.  certainly  seen  to  9**  60°*.* 
Clear.     No  A.B.  to  10^ 

Clear,  though  somewhat  hazy  about  horizon.    No  A.B.  to  10**. 
Clear.     No  A.B.  to  lOj**. 

Clear,  but  hazy  about  horizon.    No  A.B.  to  10**. 
Clear  but  hazy  and  dusty.     No  A.B.  to  10**. 
Clear.     No  A.B.  to  9**  60"*. 
Ov't.     Obs.  impos.  to  9f**. 
Clear.    Moon.     No  A.B.  at  ll^N 
Clear.     Moon.     No  A.B.  to  10**. 
Mostly  clear.    Moon.     No  A.B.  seen  to  10**. 
Ov't  and  rainy.     Obs.  impos.  to  1^**,  and  doubtless  all  night. 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Clear.    Moon.     No  A.B.  seen  to  10**. 
Mostly  clear.    Moon.     No  A.B.  seen  to  10**. 
Clear.     Moon.     No  A.B.  seen  to  10**. 
Clear  between  9**  and  10**.    Moon.     No  A.B.  seen  to  10**. 
Mostly  ov't.     Moon.     Obs.  impos.  to  9J|^**. 
Ov't.     Obs.  impos.  to  9^**. 

Many  cirrous  clouds :  moon :  obs.  n'y  impos.  to  9^** :  no  A.B.  seen. 
Ov't.     Obs.  impos.  to  9^^**. 
Ov't.     Obs.  impos.  to  9f**. 

Ov't.     Obs.  impos.  to  9f**,  and  probably  all  night. 
Clear  to  9^**,  and  no  A.B.    After  9^**  ov't  to  9^  50°*,  and  p.  all  n't. 


JuDC  8d. — Then  and  after,  thinly  overcast.  No  A.B.  certain ;  yet  at  9h  30m  the  N.  seemed  nn- 
Bsnally  li£:ht,  exciting  some  suspicions  of  A.B.    Cloudy  during  the  night  probably. 

June  12th. — Some  suspicions  of  auroral  light  about  10b,  but  not  certain.  [A.B.f  seen  by  Mr. 
Charles  R.  Goodrich  (Senior  Class)  about  llh.    A  few  streamers  were  seen,  but  no  great  display.]' 

June  17th.— About  9h  45m  suspected  a  very  fiunt  light  in  N. 
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Very  clear.    No  A.B.  at  10^. 

Clear.     A.B.  about  Of*'  to  lO**.*  (366) 

Clear.     No  A.B.  to  10*». 

Cloudless,  but  very  hazy.     No  A.B.  seen  to  10**. 

Clear,  except  a  little  cloudiness  about  the  N.     No  A.B.  to  9^^. 

Clear  for  the  most  part,  but  N.  somewhat  cloudy.     No  A.B.  to  \0\ 

Cloudless,  but  hazy.    No  A.B.  to  lO*'.    Did  not  observe  personally. 

Clear,  except  a  few  clouds  in  N.     No  A.B.  to  10^  10°*. 

Mostly  clear  to  about  9|**,  after  which  ov't.     No  A.B.  to  9^^**. 

Ov't.     Obs.  impos.  to  9|^**,  and  d's  all  night.    Showers  in  the  night. 

Much  cPded,  after  9^^  wh'y  so :  no  A.B.  seen  to  9^** ;  obs.  n'y  impos. 

Clear.     No  AB.  to  ^^. 

Mostly  clear.     Slight  A.B.  between  9»*  and  10»».*  (367) 

M'y  err  to  9^**,  aft.  cl'y  to  10*»,  and  obs.  impos. :  no  A.B.  seen  to  9^**. 

Ov't  and  drizzling.     Obs.  impos.  to  9-J-^,  and  probably  all  night. 

Ov't  and  showery.     Obs.  impos.  to  9^^**,  and  probably  later. 

M'y  cl'r,  but  many  long  cirrous  cl'ds :  moon :  no  A.B.  seen  to  10^ 

Clear.     Moon.     No  A.B.  to  10^^. 

Clear.     Moon.     No  A.B.  to  9^**. 

Clear  in  part.     Moon.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Cl'r  early  :  moon :  no  A.B.  seen  to  9^** :  bet'n  1 1**  and  12**  N.  ov't. 

Mostly  clear.     Some  cirri.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**.     No  good  obs. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  later. 

Mostly  ov't.     Obs.  imj)os.  to  9**,  and  probably  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  prooably  aU  night. 

Clear.     No  A.B.  at  9^**. 

Clear.     No  A.B.  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  all  night.     Rain  in  the  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't.     Obs.  n'y  impos.  to  9^**  at  least :  no  A.B.  seen  to  9^. 

Mostly  ov't  early  part  of  evening.* 

Ov't ;  copious  showers  in  night :  obs.  impos.  to  10**,  and  d's  aU  n't.* 

Mostly  ov't     Obs.  impos.  to  9^. 

Clear.     No  A.B.  to  10^.     Some  clouds  about  9f**. 

Mostly  clear,  but  N.  somewhat  obscured.     No  A.B.  to  10^**. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  9**. 

Clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  10^**. 

Partly  clouded.     No  A.B.  seen  to  9**. 

M'y  cl'ded,  and  after  9**  obs.  impos.  to  10**:  moon:  no  A.B.  seen. 

Clear.     Moon.     No  A.B.  to  10**. 

Clear.    Moon.    No  A.B.  to  10**. 

Clear.     Moon.     No  A.B.  to  9**. 

E.  C.  H.  at  Northampton,  Mass.    Clear.    Moon.     No  A.B.  to  10**. 

M'y  cl'r  to  ab't  10**,  no  A.B.  seen :  soon  after  10"*  ov't :  so  at  1 1^**,  and 

Nearly  clear.     Moon.     No  A.B.  seen  to  9J**.  [p.  all  night. 


Qly  12tb.— Not  much  display,  ll^ht  along  N.  horizon,  and  about  91>  50m  a  streamer  15^  high. 

earners  seen  by  Mr.  Francis  Bradley  about  9)*  90n. 

aly  23d.— Faint  \Sghi  low  on  N.  horizon.    I  saw  no  streamers. 

in^.  12th.— About  Oh  40m,  8li:y  about  half  clear,  but  a  low  cloud  in  N.    No  A.B.  seen  to 

i5m  vet  slifirhtlY  susDccted 

^  mh.— At  Middiebuiy,  Vt,  A.B.  seen  by  Professor  A.  C.  Twining. 
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Msrrid^s  Auroral  Register. 

Wj  ov't :  moon :  obs.  n'y  impos.  to  9^**,  p.  all  night :  no  A.B.  seen. 

Ov't  and  raining.     Obs.  impos.  to  9*^,  and  doubtless  all  night. 

Clear. 

Clear. 

Clear. 

Ov't. 

Clear. 


Moon.    No  A.B.  seen  to  10\ 

Moon.    No  AB.  seen  to  9^. 

Moon.    No  AB.  seen  to  10^. 
Obs.  impos.  to  9**,  and  doubtless  all  night. 

Moon.    No  A.B.  seen  to  10^. 
Ov't  and  raining.    Obs.  impos.  to  9^.  and  doubtless  all  night. 
Clear.    At  9**  to  9^^  suspected  a  slight  A.B.*  (368) 

M'y  ov't :  showers  ab't  8^  and  9^**,  intervals  p'y  cl'r :  no  A.B.  seen. 


Clear.* 

Clear. 

Clear. 

Clear. 

Clear. 

Clear. 


(369) 


No  AB.  to  ^\ 

No  AB.  to  9^ 

No  AB.  to  9i\* 

No  AB.  to  9\ 

No  AB.  to  9\ 
Mostly  ov't.    Obs.  impos.  or  nearly  so,  to  9^. 
Nearlv  clear.    Probably  a  slight  AB.*  (370) 

P'y  cl'r  to  8*",  after  which  m'y  ov't :  no  A,B.  seen :  at  9^**  still  ov't. 
Mostly  clear  to  8^**  at  least.    AB.  from  dark  onward.*  (371) 

Nearly  clear.    No  A.B.  to  9^\ 
Nearly  clear.    No  AB.  to  10^. 

Nearly  clear.    Moon  begins  to  interfere.     No  A.B.  to  9^^. 
Ov't.     Obs.  impos.  to  ^^  and  probably  all  night. 
Mostly  clouded,  but  clear  low  in  the  N.    Moon,* 
Mostly  ov't.    Moon.     Obs.  nearly  or  quite  impos.  to  9^**. 
Mostly  clear.    Moon.    No  AB.  seen  to  9J**. 
Ov't  up  to  9^,  and  rainy.    Obs.  impos.     [F.  B.] 
Clear.    Moon.     No  AB.  to  10\ 
Clear.    Moon.    No  AB.  to  10^. 
Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^^'*.     Cleared  up  in  part  after  10^. 
Ov't.     Obs.  impos.  to  lO**. 

Ov't.     Obs.  impos,  to  9**,  and  probably  all  night. 
Clear.    Moon  rose  about  8"*.     No  A.B.  to  9^**. 
Ov't.     Obs.  impos.  to  9^^,  and  probably  all  night. 
Ov't  and  stormy.     Obs.  impos.  to  Itf*,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9^  at  least. 
Ov't.     Obs.  impos.  to  lOp,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10^^*^,  and  doubtless  all  night. 


Sept  7th.— At  times  I  was  nearly  sore  of  one.  A  faint  light  of  10^  amplitude,  about  north 
point  nearly.    I  saw  no  streamers. 

Sept.  9th. — A  faint  AB.,  as  I  think,  with  a  shade  of  doubt.  About  9h  to  9b  15m  a  Tery  fkint 
Ught,  like  a  just  perceptible  aurora. 

Sept.  12th. — A.B.  seen  by  Mr.  John  Rockwell,  near  Portland,  Me.,  9h  SOm ;  two  arches,  high- 
est at  vertex  15^ ;  some  streamers.  At  Pittsfield,  Mass.,  Mr.  S.  C.  Brace  saw  an  auroral  belt, 
spanning  sky  from  £.  to  W.  horizon,  and  passing  overhead,  about  llh. 

Sept.  16th.— I  was  within  doors  fVom  7b  to  81i  45m.  About  9fa,  I  saw  what  I  took  to  be  a  seg- 
ment of  an  auroral  arch  low  in  the  N.,  and  only  W.  of  N.,  but  ten  minutes  after,  on  reaching 
an  open  place,  I  could  see  nothing  of  it,  and  I  waited  ten  minutes  without  seeing  any  more  of 
it.  The  N.  in  general  seemed  a  veir  little  lighter  than  common,  but  was  slightly  hazy.  [A.B. 
seen  by  Mr.  Francis  Bradley  at  lOh  i5m ;  no  streamers.] 

Sept.  18th.— At  7b  58m  a  few  streamers  W.  of  N.  and  moving  W.,  altitude  at  top  20^.  At 
8b  15m  all  faded,  and  I  retired.    [At  10b  80m  fkint  lieht,  but  no  streamers.    (F.  B.)1 

Sept  23d.— About  9b,  had  Bome  suspicioim  of  «  Uttle  unuaual  light,  probably  due  to  moon- 
light.   Same  to  10b. 
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Ov't  to  9^**,  and  obs.  impos.    At  10^  clearing  up,  but  no  obs.  after. 

Ov't  to  10^  at  least,  and  obs.  impos. 

Clear.    No  A.B.  seen  certainly,  out  somewhat  suspected.*     (372) 

Clear.     A.B.  seen  about  10**.     [Streamers  seen  by  F.  B.]         (373) 

Nearly  clear.     N.  horizon  a  little  obscured.     No  A.B.  to  11**.* 

Py  cl  r  to  7**,  and  no  A.B.  seen ;  after  7**  ov't  to  10^**,  and  obs.  impos. 

Ov't.     Obs.  imoos.  to  IP,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Much  clouded.     No  A.B.  certainly  seen,  but  occasionally  susp. 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**.* 

Mostly  clear  to  about  8** ;  after  8**  no  obs.  possible  to  10**  at  least. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Cloudless,  but  hazj  and  smoky.     Moon.     No  A.B.  seen  to  9^**. 

Mostly  ov't,  especially  after  9**.     Moon.     No  A.B.  seen  to  8**. 

Clear.     Moon.     No  A.B.  seen  to  9**.  (?) 

Much  clouded.     Moon.     Obs.  nearly  or  quite  impos.  to  9**  at  least. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't.     Moon.     Obs.  nearly  impos.  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

N.  mostly  ov't,  and  obs.  impos.  to  9**.     Moon. 

Clear.     Moon.     No  A.B.  seen  to  9^**.     Within  from  7^  to  9^**. 

Very  smoky  and  hazy :  moon :  obs.  n'y  impos.  to  10** :  no  A.B.  seen* 

M^y  ov't :  obs.  impos.  to  9**,  and  p.  all  night :  m'y  ov't  5**  to  6**  ▲.!£• 

Ov  t.     Obs.  impos.  to  11**,  and  doubtless  all  nights 

Ov't.    Obs.  impos.  to  9|**,  and  doubtless  all  night. 

Ov't  and  misty.     Obs.  impos.  to  10**,  and  doubtless  all  nights 

Ov't  and  rainy :  obs.  impos.  to  10**,  d's  all  n't :  thunder  and  Ughtning 

Ov't  and  rainy.     Obs.  mipos.  to  10**,  and  doubtless  later.    [ab't9". 

Ov't.     Obs.  impos,  to  9^**,  and  probably  all  night. 

Cl'r :  no  A.R  to  8**,  when  much  obsc.  by  cl'ds :  at  5**  a.m.  cl'r,  no  A.B, 

Clear.     No  A,B.  to  10\     Within  doors  from  7^**  to  9**.*         (374) 

Clear.     No  A.B.  to  10**.     Did  not  watch  personally. 

Cl'r,  but  rather  smoky  ab't  hor. :  no  A.B.  to  9^** :  within  from  7**  to  9\ 

Clear.    No  A.B.  to  10**. 

Very  much  cPded,  and  obs.  n'y  impos.  to  10**  at  least :  no  A.B.  seen* 

Mostly  ov't.     No  A.B.  seen  to  10**,  and  obs.  nearly  impos. 

M^y  ov't  to  7** ;  after  8**  wh'y  so :  obs.  impos.  to  10**,  and  d's  all  n't. 

Ov  t  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  later.    Cleared  off  in  night. 

Clear.     Moon.     No  A.B.  seen  to  10**.     Within  most  of  evening. 

Clear  early :  moon :  after  8**  ov't,  and  obs.  impos.  to  10**  at  least :  no 

Mostly  ov't.    Moon.     Obs.  impos.  to  10**.  [A.B.  seen* 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**.     At  5^**  a.m.  of  26th  very  cl'r:  no  A.B. 

M'y  ov't  to  ab't  8** ;  after  that  m'y  cl'r :  moon :  no  A.B.  seen  to  9^^. 

Clear.     Moon.     No  AB.  seen  to  9**. 

Much  clouded.     Moon.     Obs.  nearly  impos.  to  9^**.     No  A.B.  seen. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**.     Within  most  of  ev'g. 


Oct  13th. — At  lOh  an  A.B.,  low  down  but  plain ;  no  streamers.    [F.  B.] 
Oct  15th.— A.B.  seen  at  Cambridge,  En^.    Zand.  PhU,  Mag.^ob.,  1850,  p.  116. 
Oct  23d.— A.B.  seen  at  Greenwich,  Eng.    Land.  I^iL  Mag..  Feb.,  1860,  p.  116. 
Not.  13th.— [A.B.  from  lib  l5m  to  lib  l5m,  streamers.  (F.  B.)]    At  5h  a,m.  of  18th  itrj  detr, 
and  no  A.B. 
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SerricVa  Auroral  Register. 

Mostly  clear.    Moon.    No  A.B.  seen  to  9^. 

Cloudy  in  part.     Moon.     No  A.B.  seen  to  9**,  but  obs.  very  unc. 

Ov't.     Obs.  impos.  to  9^*",  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^^**,  and  probably  all  night. 

Mostly  clear  to  about  8^,  after  cloudy  to  9**  at  least.     No  A.B.  seen. 

Clear  to  about  7^,  and  no  A.B. :  after  too  cPy  for  obs.  to  9^**  at  least. 

Very  clear.     No  A.B.  certain  to  9*^.*  (375) 

Mostly  ov't.     No  A.B.  seen  to  9^. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  lO*',  and  doubtless  all  night. 

Very  clear.     No  A.B.  to  10**. 

Clear.     No  A.B.  to  9^^.     Within  doors  from  6|^  to  ^^. 

Ov't.     Obs.  impos.  to  9** ;  about  9**  clearing,  but  not  about  N.  bor. 

Mostly  clear  after  8**.     No  A.B.  to  9^**. 

Mostly  ov't  to  9*'. 

Ov't.     Obs.  impos.  to  9^,  and  probably  most  of  the  night. 

Clear.     No  A.B.  to  8**.     Did  not  observe  personally.* 

Clear.     No  A.B.  to  10^,  but  at  times  susp.  a  very  famt  light  on  hor. 

Ov't.     Obs.  impos.  to  9-J-'*,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  later.  [personally. 

M'y  ov't :  moon :  no  A.B.  seen  to  9** ;  obs.  n'y  impos. :  c  d  not  obs. 

Ov't.     Obs.  impos.  to  9**,  and  probably  most  of  the  night. 

Mostly  ov't.     Moon.     Obs.  impos.  to  9^,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9-J-**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10^.    Within  most  of  ev'g. 

Clear.     Moon.     No  A.B.  seen  to  9^^**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10|**,  and  probably  later. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  clear.    Moon  after  7^**.     No  A.B.  seen  to  9**. 

Clear:  moon  late  in  ev'g:  no  A.B.  to  10\     Within  most  of  ev'g. 

Ov't.     Obs.  impos.  to  10*^,  and  probably  most  of  the  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  much  later. 

Ov't.     Obs.  impos.  to  10**.     Clearing  off  soon  after  10**. 

Very  clear.     No  A.B.  to  10**. 

Clear  to  7**  at  least,  and  no  A.B. :  at  8^**  mostly  ov't,  and  p.  all  night. 

Ov't :  some  sleet  and  much  rain  in  ev'g :  obs.  impos.  to  9^,  p.  all  n't. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't:  obs.  impos.  to  9** :  cl'ring  soon  after :  [no  A.B.  at  9^**.  (F.  B.)] 

Clear.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     No  A.B.  to  10**.* 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night.* 

Clear.     No  A,B.  to  10**. 

Ov't.     Did  not  observe  personally. 

Clear,  for  the  most  part.     No  A.fe.  to  10**. 

Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 


Dec  7tb.— About  9k  suspected  some  faint  light  on  the  horizon.    [At  12h  A.B.,  no  streamers. 

(P.  B.)] 

Dec  17th.— A.B.  suspected  by  Mr.  Francis  Bradley  at  lib. 

Jan.  12th.— ^bout  lOh  the  N.  seemed  to  be  a  very  little  lighter  than  the  rest  of  the  heayens. 

Jan.  18th.~At  6)i  a.m.  of  14th  still  wholly  overcast,  and  M.  appeared  much  lighter  than  the 
rest  of  the  aky.    Perhaps  due  to  A.B.,  or  to  thinness  of  cloud  there. 
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Mar. 


Ov't  to  about  9^.    Between  9^  and  10*»  clearing  up.*  (376) 

Clear:  no  A.B.,  or  perhaps  about  10**  ground  for  slight  suspicion. 

Thinly  ov't.    Moon.    No  A.B.  seen  to  9**,  and  obs.  nearly  impos. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  early  in  evV,  clear  later.    Moon.    No  A.B.  seen  to  10^**. 

Clear.    Moon.     No  A.B.  seen  to  10**. 

Mostly  ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Mostly  ov't.    Moon.    No  A.B.  seen  to  10**,  but  obs.  nearly  impos. 

Ov't.     Obs.  impos.  to  10**. 

Clear  and  mild.    Moon.    No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.    Moon  after  about  7^**.     No  A.B.  seen  to  10**. 

Clear.     Moon  after  8^**.     No  A.B.  to  10^**. 

Much  clouded.    No  A.B.  seen  to  10**,  but  obs.  necessarily  unc. 

Cl'r  first  part  of  ev'^,  becoming  cl'y  bet'n  9**  and  10** :  no  A.B.  to  9\* 

Ov't;  ram.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear :  a  very  faint  aur.  light  in  N.  ab't  9** :  I  saw  no  streamers.  (377) 

Ov't  early.     After  8**  clear,  and  no  A.B.  to  9**. 

Very  clear.    No  AB.  to  lOj^**,  vet  faintly  suspected  about  10**. 

Clear  eariy  part  of  evening.     A.B.  about  7**.*  (378) 

P'ycl'r:  no  A.B.  to  7**  or  at  10**:  cl'ds  impair  obs. :  within,  7**  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Very  clear.    No  A.B.  to  9**.     At  6**  a.m.  clear,  and  no  A.B. 

Mostly  cloudy  to  10**.*  f379) 

Muchcl'ded;  obs.  impaired :  ab't  10**  cl'r;  no  A.B., yet  som't odsc. 

M'y  cl'r,  yet  hazy :  ab't  10**  m'y  cl'r,  except  cl'd  low  m  N. :  no  A.B. 

Ov  t  and  rainy  before  7** ;  at  8**  and  after  clear,  and  no  A.B.  to  10**. 

Clear.     No  A.B.  to  8\     [Or  to  11**.     (F.  B.)] 

Clear,     No  A.B.  to  8^**. 

Clear.    Moon  begins  to  interfere.     No  A.B.  to  9**. 

Mostly  clear.     IVloon.     No  A.B.  seen  to  9}**. 

Clear.     Moon,     No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  10**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear,    Moon.     No  A.B.  seen  to  10^**.*  (380) 

Clear.    Moon.     No  A.B.  seen  to  9**.    Did  not  observe  personally. 

Ov't.     Obs,  impos.  to  9**,  and  probably  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  1 0**.    W ithin  from  8**  to  9|**. 

Mostly  clear.    Moon.    No  A.B.  seen  to  10^**.    Within  most  of  ev'g. 

Clear,    Moon,     No  A.B.  seen  to  10**. 

Ov't     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't     Obs,  impos.  to  10,** 

Chiefly  clear  early  in  ev'g :  about  10**  and  after  ov't :  no  A.B.  to  9**. 

Clear.     No  A.B.  to  9**,  and  none  at  6**  a.m.  of  4th.* 

Clear.    A.B.  most  of  evening  to  10**  at  least*  (381) 


Jan.  18th.— About  lOh  A.B.  bright.  I  saw  no  streamerSf  looking  a  few  minutes,  but  only  a 
ftrong  light  about  5<>  high,  amplitude  60o  to  IQ^. 

Feb.  l8t. — About  lOh  g'tronglV  suspected  some  auroral  light  low  in  the  N. 

Feb.  6th. — A  mere  general  light  low  on  N.  horizon.  I  saw  no  streamers,  watching  flye  or 
ten  minutes.    Within  doors  from  7h  30m  to  lOh.    At  lOh  wholly  oyercast. 

Feb.  11th.— At  lOh  nearly  clear,  except  low  cloud  in  N.  and  N.W.  No  A.B.  then.  [At  lib, 
A.B.,  low  general  light,  no  streamers.    <F.  B.)]     Possibly  this  refers  to  the  12th. 

Feb.  22d.— At  llh  an  A.B.,  imperfect  arch  \9  to  5o  high,  50<>  to  60<>  ampUtade.  No  stream- 
ers.   [F.  B.] 

March  8d.— A.B.  most  probably,  at  111».    [F.  B.] 

March  4th.— Little  general  light ;  groups  of  streamers  now  and  then,  20^  to  80®  high  at  top, 
aad  chiefly  E.  of  N. 
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JBerrick*3  Auroral  Register. 

Clear.    No  A.B.  to  10^. 

Ov't;  copious  rain.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Clear.     No  A.B.  to  lO"*. 

Ov't.     Obs.  impos.  to  9^^. 

Clear.     A.B.,  slight.*  (382) 

Mostly  clear  to  about  10**.*  [AB.  seen  to  10\ 

M'y  ov't :  obs.  n'y  impos.  below  alt.  of  40°  to  &J^ ;  clearer  after :  no 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  10**.     Within  doors  from  7**  to  9»*. 

Clear.     No  A.B.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Very  clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

At  9**  N.  ov't,  and  obs.  impos.     Within  doors  from  7**  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Clear.     Moon.     No  A.B.  seen  to  91**.* 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't :  obs.  impos.  to  10**,  and  d's  all  night.    Did  not  myself  observe. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.     Moon.     No  AB.  seen  to  9^**.  [imperfect. 

Som't  hazy  and  cl'y.     Moon.     No  A.B.  seen  to  9^**,  but  obs.  nec'y 

Clear.     Moon  after  9**  25°*.*  (383) 

Mostly  clear,  though  hazy  about  horizon.     No  A.B.  to  10**. 

Cloudless,  but  hazy  towards  horizon.     No  A.B.  to  10**. 

Ov't  and  rainy.     Obs.  impos.  to  lO-J-**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Ov't  and  snowmg.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Partly  clouded  to  about  9** ;  after  that  clear.*  (^®^) 

Clear.     A.B.,  slight  to  9**.*  (385) 

Clear  after  8** ;  previously  more  or  less  cloudy.* 

Clear.     No  AB.  to  9i^ 

Clear.     No  AB.  to  9^**. 

Hazy,  and  after  9**  nearly  ov't.     No  A.B.  to  ^\ 

Clear,  chiefly.    No  A.B.  to  10**.     Within  doors  most  of  evening. 

Ov't.    Snow  squalls.    Obs.  impos.  to  9^**,  and  d's  mnch  later. 

Clear.     No  A.B.  to  9**. 

Clear.     No  AB.  to  10**. 

Clear.     Moon.     No  AB.  seen  to  9^**. 

Clear.    Moon.     No  A.B.  seen  to  10**. 


March  10th. — Not  seen  to  about  lOh,  when  there  was  a  general  light  along  the  N.,  about 
40^  amplitude,  and  5^  altitude.    I  saw  no  streamers,  but  did  not  watch  many  minutes. 

March  11th. — No  A.B.  to  lOh,  yet  about  lOh  somewhat  suspected. 

March  25th.— BriUiant  display  of  A.B.  at  New  York  at  4^  A.M.  of  '^th,  according  to  N,  T, 
apedator  of  28th  Inst. 

March  31st.— A.  B.  not  Tery  conspicuous.  Amplitude  40<'  or  50<>,  altitude  S^^  to  V*,  I  saw  no 
streamers,  while  looking  ten  minutes  about  9l>. 

April  6th.— A. B.  begfaining  at  dusk.  Amplitude  of  light  lOQo  to  110^  altitude  20^  to  80^, 
mudi  diffuse  light,  somewhat  reddened.  1  saw  not  many  streamers.  The  display  was  how- 
erer  considerable. 

April  7th.— A  general  light  80^  amplitude,  more  or  less.  I  saw  no  streamers.  Altitude  5^ 
or  7^. 

April  8th.— No  A.B.  to  10b,  or  possibly  a  yery  &int  light  about  lOli. 
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June 


Clear. 
Ov't. 
Ov't. 
Ov't. 


Wj  cPr.    Moon.    No  A.B.  seen  to  10**.    Did  not  myself  observe. 
Clear.     Moon.     No  A.B.  seen  to  10**. 
Mostly  ov't.     Obs.  impos.  to  9**. 

Clear.     Moon.     No  A.B.  seen  to  9**.     A  cloud  on  N.  hor.,  6°  high. 
Ov't  and  misty.     Obs.  impos.  to  11^,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  10^**. 
Moon.     No  A.B.  seen  to  9**. 

Moon.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  9**,  and  doubtless  all  ni^ht. 
..     Obs.  impos.  to  9^**,  and  probably  all  meht. 
Ov't;  rain  after  8^.     Obs.  impos.  to  10%  and  doubtless  all  night. 
Clear.     No  A.B.  to  10^% 
Clear.     No  A.B.  to  ^^, 
Clear.     No  AB.  to  10*». 
Clear.     No  AB.  to  lO**. 
Half  clear.     No  AB.  to  9\ 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night.    Abundant  rain. 
Half  clear;  many  clouds  about  the  N.     No  A.B.  to  9^^. 
Nearly  clear.*  (386) 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 
Clear.     No  AB.  to  10\  [after  10^:  sawno  AB. 

Crrto8|»':  noAB.  [F.  B.]   E.C.H.  at  N.York:  cl'y  early;  m'yePr 
Clear.     No  A.B.  seen  to  9^**.     Did  not  personally  observe. 
Clear.     A.B.  from  dusk  to  9^^  at  least.*  (387) 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9^. 
Ov't.     Obs.  impos.  to  9^^  at  least. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.    Moon.     Obs.  impos.  to  10^**. 

No  obs.  here.  [F.  B.]   E.C.H.  at  N.  Y. :  clear :  no  AB.  seen  to  10**. 
Clear.    Moon.     No  AB.  seen  to  10**. 
Clear.     Moon.     No  AB.  seen  to  9f**. 
Clear.     Moon.     No  A.B.  seen  at  9j**. 

Clear.     No  AB.  to  9^**.  [sonally. 

Ov't  and  r'y :  obs.  impos.  to  10**,  and  d's  all  n't :  did  not  observe  per- 
Ov't;  rainy.     Obs.  impos.  to  11**,  and  doubtless  all  night. 
Much  clouded.     Moon.     Obs.  nearly  impos.  to  10**.     No  AB.  seen. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Partly  clear  to  9^**,  after  that  nearly  clear.     Moon.* 
Ov't ;  thunder  shower  bet'n  8**  and  9** :  obs.  impos.  to  9^**,  p.  all  n't. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Clear.     No  AB.  to  10**. 
Mostly  clear.     N.  partly  obscured  by  clouds.* 
Mostly  ov't.     Obs.  nearly  impos.  to  10**.     No  AB.  seen. 
Clear.     No  AB.  to  10**. 
Clear.     No  AB.  to  10 J**. 


May  7th.— A.  B.  from  dusk  onward.  Amplitude  80°,  more  or  less,  altitude  of  arch  ft®  to  10® ; 
occaBioual  &int  streamers  IQo  to  12o  high ;  arch  not  distinct,  but  rather  bright  Watched  to 
9li  50m  only. 

May  12th.— An  imperfect  arch  of  light  Just  above  the  N.  horizon,  3®  or  4®  elevated  at  center ; 
amplitude  60®,  more  or  less.    I  saw  no  streamers. 

May  27th.— No  A.B.  seen  to  lOh,  yet  somewhat  suspected. 

June  2d.— No  A.B.  to  9ii  SOm,  but  slightly  suspected  about  that  time. 

15 


114 

^1860. 

June  6 

7 
8 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


July 


Hertick^a  Auroral  Register, 

Clear  in  general,  but  hazy  around  horizon.     No  A.B.  to  10**. 

Clear  in  general,  but  very  hazy  around  horizon.     No  A.B.  to  10**. 

Ov't.     Obs.  impos.  to  10^,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

M'y  ov't:  ohs.  n'y  impos.  to  10 J** :  no  A.B.  cert,  seen;  some  slight 

Clear.     No  A.B.  to  10**.  [suspicions. 

Clear.     No  A.B.  to  lO*". 

Clear.     No  A.B.  to  10**. 

Mostly  clouded.     Moon.     No  A.B.  seen  to  10**,  but  obs.  n'y  impos. 

Partly  cloudy.    Moon.     At  11**  no  A.B.  seen. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't ;  rain.     Obs.  impos. 

Clear.     Moon.     No  A.B.  seen  to  10 J**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't,  thinly.     Moon.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear,  chiefly.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Nearly  clear.     N.  somewhat  clouded.     No  A.B.  to  10**. 

Cl'r,  except  that  the  N.  is  partly  obsc.  by  cl'ds.     No  A.B.  to  9**  50°. 

Clear.     No  A.B.  to  10**,  but  slightly  suspected  about  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Lightning  d'g  ev'g  in  N.     Obs.  impos.  to  9f **,  and  d's  later. 

Clear.     No  A.B.  at  10^**.     Within  doors  from  9**  to  10^**.* 

Nearly  clear  to  10**,  but  then  clouding  up,  so  as  to  prevent  obs. 

No  A.B.  to  10**. 

No  A.B.  to  10**. 

No  A.B.  to  10J^ 

(388) 

No  A.B.  to  10**.*  (389) 

Ov't  early ;  clearing  towards  10** :  no  A.B.  to  10**,  but  N.  som't  obsc. 
Ov't  at  10**.     Scud  from  south.     Obs.  impos. 
Ov't;  rainy.     Obs.  impos.  to  10**,  and  prob.  all  night.  [impos. 

Mostly  clouded  with  sea-scud :  moon:  noA.B.  seen  tolO**:  obs.  n'y 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
P'y  ov't :  obs.  impos.  to  10**.     [N'y  cl'r,  low  cloud  in  N.,  no  A.B.  at 
Clear.     Moon.     No  A.B.  seen  to  10**.  [10**:  moon.  (F.  B.)] 

Clear.     Moon.     No  A.B.  seen  to  10**. 
Nearly  ov't;  clouds  broken.     Moon.     Obs.  impos.  to  10**. 
Nearly  clear.     Moon.     No  A.B.  seen  to  10**. 
Clear.     Moon.     No  A.B.  seen  to  9**  50***.     [Nor  to  11\     (F.  B.)] 
Ov't.     Obs.  impos.  to  9f**,  and  doubtless  later. 
Mostly  ov't.     Obs.  impos.  to  10**. 


Clear. 

Clear. 

Clear. 

Clear.* 

Clear. 


July  6tlL— A.B.  stroni^ly  suspected  at  9h  45m.    [F.  B.] 

July  11th. — Fine  display  of  A.B.,  beginning  as  early  at  least  as  8h  55in. 

July  12tlL— A.B.  about  121i ;  faint,  some  streamers.    [F.  B.] 
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Ov't  to  lO^'*,  and  probably  all  night.     Obs.  impos. 
Mostly  ov't  to  10**.     Unwell  and  did  not  observe  personally. 
Mostly  clear,  but  some  clouds  about  the  N.     No  A.B.  to  10^^. 
Much  cl'ded  until  about  10^,  when  nearly  cl'r.    No  A.B.  seen  to  Itf*. 
Ov't  in  N. ;  obs.  n'y  impos.  to  10** ;  cl'r  m  S.E.  and  zenith  9^**  to  10^ 
Cl'r  to  1 0^,  when  sky  n'v  filled  with  thin  broken  cl'ds :  no  A.B.  to  10**. 
Nearly  clear.     No  A.B.  to  10^**. 
Ov't.     Obs.  impos.  to  10**  at  least. 

Clouded  below  alt.  of  30°.     Clear  above.     No  A.B.  seen  to  9^\ 
Clear  for  the  most  part,  but  some  clouds  in  N.     No  A.B.  to  10**. 
Ov't.     Thunder  shower  8**  to  9^**.     Obs.  impos.  to  10**  at  least. 
Much  clouded.     About  10**  N.  nearly  clear.     No  A.B.  then. 
Very  hazy.     Obs.  nearly  impos.  to  10**.     Ov't  at  daylight  of  9tlL 
Mostly  clear.     A.B.*  (390) 

Clear.     Probably  a  faint  A.B.  about  9^     Retired  at  9^**.*        (391) 
Clear.     Moon.     No  A.B.  to  9**. 
Clear,  but  somewhat  hazy  about  horizon.     Moon.* 
Ov't.     Obs.  impos.  to  10^  at  least. 
Ov't ;  clouds  broken.     Moon.     Obs.  impos. 

;  Ov't  until  about  10**,  when  N.  p'y  cl'r :  moon :  no  A.B.  seen  to  10**. 
i  Mostly  ov't.  Moon.  No  A.B.  seen  to  10**,  but  obs.  nec'y  imperC 
I  Clear.     Moon.* 

Clear  to  9^**,  when  the  N.  was  ov't.     Moon.     No  A.B.  seen  to  9^.* 
M'y  ov't.    Moon.    Obs.  n'y  or  quite  impos.  to  9^**,  and  p.  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  later. 
Clear.     Moon.     No  A.B.  seen  to  9|**.     [Nor  to  11**.     (F.  B.)] 
Mostly  cl'r,  but  some  cl'ds  low  in  N. ;  moon :  no  A.B.  seen  to  lOf**. 
N.  mostly  ov't.     Moon.     Obs.  nearly  or  quite  impos.  to  11**. 
1  N.  ov't,  and  before  10**  the  whole  sky  ov't :  obs.  impos.  all  night  d's. 
I  Clear.     No  A.B.  seen  to  9**. 
I  Clear.     No  A.B.  seen  to  10^**. 
Clear.     No  A.B.  to  9\ 

Clear.     No  A.B.  to  9^**.     [A.B.  slightly  suspected  at  10^**.  (F.B.)] 
Clear.     No  A.B.  to  9^**. 
Mostly  clear.     No  A.B.  to  9**. 
Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Clear.     A.B.,  no  streamers  seen,  low  on  hor.,  chiefly  E.  ot  N. 
Clear.     A.B.,  diffuse  light,  some  streamers. 
Ov't.     Obs.  impos.  to  10**,  and  prob.  all  night.  [p.  all  night. 

M'y  ov't  after  8** :  no  A.B.  seen  to  9**,  but  obs.  after  8**  n'y  impos.,  and 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Clear.     No  A.B.  to  8**.     [A.B.  strongly  suspected  at  10^**.  (F.  B.)] 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  later. 
Mostly  ov't  to  about  9**,  then  partially  clearing.*  (394) 


Aug.  9th. — First  seen  about  8h  45m,  then  a  faint  liglit  alon^  N.  horizon,  visible  most  of  the 
night.  About  Ih  a.m.  of  lOtb,  arch  2°  or  3°  hi^h,  amplitude  70°,  more  or  less;  many  stream- 
ers 20°  to  30°  high ;  streamers  ae:ain  between  2a  and  3li. 

Aug.  10th, — Streamers.     [Mr.  Mason  C.  Weld.] 

Aug.  12th. — No  A.B.  to  lOh,  yet  slightly  suspected. 

Aug.  17th. — No  AB.  seen  to  lOh,  but  I  scarcely  made  any  observation.  [AB.  suspected. 
(F.  B.-)] 

Aug.  18th.— AB.  suspected  at  lOh  15m.    [F.  B.] 

Sept.  10th. — An  AB.  was  seen  at  Uli,  many  streamers,  not  very  bright,  through  amplitude  of 
60^  or  more,  chiefly  W.  of  N.,  reaching  up  10°  or  15°,  cloud  on  boriion  concealing  much.  At 
9li  15b,  more  cloudy  and  little  to  be  seen. 
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MerricX^s  Attroral  Hegister. 

Clear.    Moon  begins  to  interfere.    No  A.B.  to  9^**. 

E.  C.  H.  at  Lyme.    Clear.    Moon.    No  A.B.  to  9^. 

Clear.    Moon.    No  A.B.  seen  to  10^. 

Clear.    Moon.    No  A.B.  to  10*».  [F.B.]    Did  not  watch  personally. 

Clear.    Moon.     No  A.B.  seen  to  9*'.* 

Clear.    Moon.     No  A.R  seen  to  10\ 

Clear.     Moon.    No  A.B.  seen  to  9^^. 

E.  C.  H.  at  New  York  City.     Ov't.     Obs.  impos.  to  10\ 

E. C. li at N.  Y. City.    At  10^^ clear:  moon:  noA.B.se€ntoiai\ 

Clear.    Moon.    No  A.B.  seen  to  9^. 

Clear.    Moon.     No  A.B.  seen  to  10\ 

Clear.    Moon.     No  A.B.  seen  to  9\ 

Clear.    Moon.     No  A.B.  seen  to  9^**.     Slightly  suspected  about  8**. 

Ov't.     Obs.  impos.  to  10**  at  least. 

Ov't.     Obs.  impos.  to  lO'*  at  least,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  ni^ht.  [later. 

Ov't;  thunder  shower  8**  to  9^*,  and  later:  obs.  impos.  to  9^^,  and  d's 

Ov't  to  Si^ :  aft.  cFds  ab't  N. :  no  A.B.  seen  to  9^^,  but  obs.  imperf. 

Clear :  no  A.B.  seen  to  10^ :  within  most  of  ev'g :  obs.  not  thorough. 

Clear,  except  N.  partly  clouded.*  (395) 

Very  clear.     A.B.*  (396^ 

Very  cl'r.     A.B.,  streamers  20°  to  30°  high,  seen  to  ab't  10^.     (397) 

Clear.     Slight  suspicions  of  A.B.  during  the  ev'g ;  unc.  at  9^**. 

Clear.     No  AB.     Unwell,  and  did  not  watch  personally. 

M'y  ov't  to  about  9^**,  and  obs.  impos.     At  9f ^  clear,  and  no  A.B. 

Clear.     No  A.B.  to  9^^. 

Clear.     No  AB.  to  10^ 

Mostly  ov't  in  N.     No  A.B.  seen  to  9^,  and  obs.  nearly  impos. 

Cloudy  and  hazy,  but  N.  clear  in  part.     No  A.B.  to  10^**. 

Cl'ss  but  hazy.     Moon  begins  to  interfere.     No  A.B.  seen  to  10^. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Ov't.     Obs.  nearly  or  quite  impos.  to  9**  at  least. 

Mostly  ov't.    Moon.     Obs.  nearly  or  quite  impos.  to  9**. 

Mostly  clear.     Moon.    No  A.B.  seen  to  9**. 

Clear,     Moon.     No  A.B.  seen  to  10^. 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Ov't.    Moon.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Cloudy  early  m  ev'g.    At  9**  (at  least)  clear :  moon :  no  A.S.  to  9^^. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  to  lOj^**. 

Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  lO'*. 

Mostly  ov't.    Moon.     Obs.  impos.  to  10^. 

Ov't  and  rainy.     Obs,  impos.  to  10^,  and  doubtless  all  night. 

Ov't;  some  rain.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't ;  rainy.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.     No  A.B.  at  7^.     Within  doors  from  7*"  to  9\*  (398) 

Clear.     No  AB.  to  10i\ 


Sept  15th. — A.B.  at  Newport  at  midnight ;  red  light    [Professor  James  Hadley.l 

Sept  90th.— A.  B.  slight,  not  suspected  until  about  9k.  A  low  difiUse  light,  amplitude  80^  or 
more.    At  lOh  brighter,  sky  cloudier.    I  saw  no  streamers. 

Oct.  1st.— First  seen  at  91i,  probably  visible  earlier ;  a  general  light.  (Streamers  between 
Th  and  SK) 

Oct  27tL— About  9b  a  slight  A.B.,  mere^  «  &int  4ifiUse  light  extending  29  or  8^  npward 
ttom  horixon. 


SerricKa  Auroral  Hegister. 


Ill 


Nov. 


Dee. 


18M. 

Oct   29 

30 
31 
1 
2 
3 
4 
6 
6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 


Clear.    A  very  slight  auroral  illumination  about  7^*.*  (399) 

M'y  cPr  to  7^,  no  A.B. :  within  7*»  to  9}^ ;  much  cl'ded  9f ^  to  1 1** ;  obs. 
Clear.     No  A.B.  to  10\  [n'y  impos. :  no  A.B.  seen. 

E.  C.  H.  at  Hartford.     Ov't.     Obs.  impos.  to  10**  at  least. 
Partly  clear.     No  A.B.  to  7**. 
Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 
Nearly  clear,  growing  hazy.     No  A.B.  to  lo|^. 
Ov't.    Obs.  impos.  to  10^,  and  doubtless  all  night.  [seen. 

P'ycrr6^to7^;  soon  after  7^  ovH,  and  thus  to  10^^  at  least:  noA.B. 
Clear.    No  AB.  to  9^. 

Ov't  and  rainy.     Obs.  impos.  to  9^,  and  probably  all  night. 
Clear.    Moon.     No  AB.  seen  to  9^**.  [no  A.B. 

Clear.    Moon.    No  A.B.  seen  to  9**.    At  5"*  a.m.  of  1 1th  very  cl'r,  and 
M'y  ov't  to  7^  :  moon :  obs.  impos. :  within  7^*  to  9** :  at  9^  ov't,  and 
Ov't.     Obs.  impos.  to  10^  at  least.         [obs.  impos.  to  10**,  p.  all  n't. 
Clear.    Moon*     No  AB.  seen  to  9**. 
Clear.    Moon.     No  AB.  seen  to  9**. 
Ov't.     Obs.  impos.  to  9f**,  and  doubtless  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  d's  all  night.  [obs. 

M'y  ov't :  moon  :  within  7**  to  8** :  before,  and  after  to  9**,  too  cl'y  for 
Mostly  ov't.     Moon.     Obs.  impos.  to  10**,  and  probably  later. 
Much  clouded.     Moon.     Obs.  impos.  to  9**. 
Ov't.     Obs,  impos.  to  9**,  and  probably  all  night. 
Clear.     Moon*     No  A.B.  seen  to  9^**. 
Clear.    Moon  after  about  8**.     No  AB.  to  9**. 
Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9**. 
Clear.     Within  from  7**  to  9**.     No  AB.  to  9^**.         [impos.  to  10\ 
Crrto7\noA.B. :  m'y  within  7**  to  9** :  aft.  9**  m'y  ov*t,  and  obs.  n'y 
Ov't.     01)8.  impos.  to  10**,  and  probably  all  night. 
Partly  clear.     I)id  not  watch  personally. 

Ov't;  drizzling  rain.     Obs.  impos.  to  lOf**,  and  doubtless  all  night. 
Ov't  and  rainy*     Obs.  impos.  to  11**,  and  doubtless  all  night. 
Clear.     No  AB.  to  9\ 
Nearly  clear.     No  AB.  to  7^**. 
Ov't,     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't  and  rainy.     Obs.  impos.  to  10^**,  and  doubtless  all  night. 
Ov't  and  rainy,     Obs.  impos.  to  10**,  and  doubtless  all  nignt. 
Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  nignt. 
Ov't  and  rainy,     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**.     Cleared  up  about  10**. 
Clear.     No  AB.  to  10**.     Within  fron  7^  to  10\ 
Ov't.     Obs.  impos.  to  9**  at  least. 

Cloudy  early ;  after  8**  mostly  clear.    Moon.     No  A.B.  seen  to  9J^. 
Ov't.     Obs.  impos.  to  9J**  at  least. 
Cloudy.     Obs.  impos.  to  9^**  at  least. 
Clear.     Moon.     No  AB.  seen  to  9^**. 
Partly  clear.     Moon.     No  A.B.  seen  to  9**. 
Clear :  moon :  no  A.B.  seen  to  9^** :  within  7**  to  9** :  ov't  at  4**  a,m. 
Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
I  Clear.    Moon.     No  A.B.  to  9^**. 


Oct.  29tlL— Looking  Beyenl  times  after,  I  saw  no  trace  of  it  to  10k. 
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HerricVa  Auroral  Register. 

Ov't.     Obs.  impos.  to  9^^.    About  9^^  cloads  slightly  broken. 
Ov't  and  raining.     Obs.  impos.  to  9^",  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^**,  at  which  time  sky  clearing  up. 
Clear.    No  A.B.  to  9^^. 

Very  clear.     No  AB.  to  9^.    Within  doors  most  of  evening. 
Ov't ;  snow  and  sleet.     Obs.  impos.  to  9^,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^.     At  6^  a.m.  of  30th  clear,  and  no  A.B. 
Clear.     No  A.B.  to  9^,  but  at  times  slightly  suspected. 
Ov't,  but  toward  midnight  a  few  stars  oc'y  vis. :  obs.  impos.  to  12**. 

Sky  very  clear.     No  A.B.  visible  to  9^. 

E.  C.  H.  bet'n  Bridgeport  and  N.  Y. :  cl'r :  no  A.B.  to  9  J**,  or  at  11\ 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Very  clear.     No  AB.  to  9^^,  yet  slightly  suspected  about  9^^. 

Ov't.     Obs.  impos.  to  9**,  and  p.  all  night.       [10^  at  least:  noA.B. 

Cl'r  early  in  ev'e  to  ab't  S*',  when  growing  hazj"-,  and  by  9**  ov't ;  so  to 

Ov't  to  about  8^,  after  which  time  clear.     M^oon.     No  A.B.  to  9J^. 

Gradually  cl'ding  over,  and  by  8^**  wh'y  ov't :  obs.  impos.  to  9^**,  d's 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  d's  all  night,     [all  night. 

Ov't.     Obs.  impos.  to  9**  at  least. 

Nearly  clear  to  7^^.     Moon.*  [mostof  ev'g. 

N'ycl'r;  some  cl'ds  low  in  N :  moon:  no  A.B.  at  6^^  or  8:^** :  within 

Ov't.    Moon.     Obs.  impos.  to  9*"  at  least. 

Hazy.     Moon.     Obs.  impos.  to  9^  at  least. 

Thinly  ov't.     Moon.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Very  hazy.     Moon.     Obs.  impos.  to  9*",  and  doubtless  all  night. 

Ov't,  clouds  more  or  less  broken.     Moon.     Obs.  impos.  to  9^ 

Mostly  clear.     Moon.     No  A.B.  to  9^.  [all  night. 

At  6^**  cl'r,  and  no  A.B. :  within  from  6^^  to  9^  :  at  9*»  ov't,  and  so  d's 

Nearly  clear,  but  hazy  to  a  considerable  altitude.     No  A.B.  to  9**. 

Clear.     No  A.B.  to  9^.*  (400) 

Ov't.    Obs.  impos.  to  lOJ^^  at  least. 

Clear.     Slight  A.B.  about  7**.*  (401) 

Clear.     No  A.B.  to  ^^. 

Clear.    No  AB.  to  9\ 

Clear.     No  A.B.  to  ^^. 

Clear.     No  A.B.  to  8$*;.* 

Ov't  and  rainy.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9^. 

Very  clear.     No  A.B.  to  9**. 

Very  clear.     No  A.B.  to  9*». 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Clear.     No  A.B.  to  9^. 

Clear.    No  A.B.  to  9**,  but  some  suspicions  of  a  faint  light  about  9^. 

Ov't.     Obs.  impos.  to  9**  at  least. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Clear.    Moon.     No  A.B.  seen  to  10**,  yet  slightly  suspected. 

Ov't.     Obs.  impos.  to  10. *» 


Jan.  nth. — Some  slight  suspicions  of  A.B.  After  7h  30m  too  cloudy  for  observation  to  9h  at 
least. 

Jan.  2l8t.— A  single  auroral  streamer  seen  about  6b  SOm  by  Mr.  Lyman  Baird.  It  extended 
apward  about  20^. 

Jan.  28d. — Merely  a  low  bank  about  V)9  amplitude,  for  a  short  time.  Saw  no  other  auroral 
appearances  during  the  evening  to  9h  SOm,  but  did  not  watch  closely. 

Jan.  27th.— Although  occasionally  I  slightly  suspected  a  very  fidnt  light. 
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Ov't.    Obs.  impos.  to  9**. 

Ov't  and  misty.     Obs.  impos.  to  9**. 

Ov't,  misty  and  rainy.     Obs.  impos.  to  9^^,  and  d's  all  night. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9. 

Ov't.     Obs.  impos.  to  9^^. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

N'y  cl'r :  moon :  no  A.B.  seen  to  9^,  but  cl'ds  interf.  to  some  extent. 

Clear.     No  A.B.  to  9*». 

Clear.     A.B.  all  the  evening.f  (402) 

Clear :  about  9^  susp.  a  faint  auroral  light,  otherwise  no  A.B.  to  10**. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  raining.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear  at  high  altitudes.     Foggy.     No  A.B.  seen  to  9**. 

Clear.     No  A.B.  about  9^.     vV  ithin  doors  at  earlier  hours. 

Ov't.     Obs.  inipos.  to  9*»  at  least. 

Clear.     No  A.B.  to  ^^.\ 

Much  clouded  in  the  N.     No  A.B.  seen  to  10**,  but  obs.  nec'y  uncf 

Clear :  moon :  no  A.B.  seen  6^**  to  7**,  or  at  9** :  within  7**  to  9**. 

Clear.     Moon.    A.B.  as  early  as  9**,  and  probably  earlier.*      (408) 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  to  8i^ 

Ov't  at  8**,  and  obs.  impos. 

Clear,  or  nearly  so.     Moon.     No  A.B.  to  9**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear,  but  somewhat  hazy.     Moon.     No  A.B.  seen  to  9^. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Clear.     Moon.     No  A.B.  seen  to  9J^**. 

Ov't  to  9**  at  least,  and  obs.  impos. 

Ov't  and  rainy.     Obs.  impos.  to  8^**,  and  doubtless  all  night. 

Nearly  clear.     Moon.     No  A.B.  seen  to  9**. 


Oct  2d. — A  low  indistinct  arch,  and  about  lOh  some  streamers. 

f  Near  the  clofte  of  February,  1S51,  Mr.  Herriclc  was  attacked  by  a  fit  of  sickness  so  seyero 
at  it  was  not  supposed  that  he  could  surviTc  it  From  this  sickness  he  recovered  very  slowly. 
I  Anmist  he  was  able  to  give  partial  attention  to  business,  but  his  Journal  was  not  resumed 
1  October.  The  following  record  was  left  by  Mr.  Herrick  upon  a  loose  sheet  It  is  inferred 
it  at  least  a  portion  of  these  observations  could  not  have  been  made  by  him. 

1851-    I 

'eb.  18  Clear.  Moon.  Fine  auroral  arch  at  Th,  3o  or  4°  high ;  continued  to  9h  45id.  Alti- 
tude SS^*,  and  amplitude  \^^  to  190^.  Sometimes  there  was  more  than  one  arch. 
At  lOh  90m  or  10b  45m  the  northern  sky  was  fiUed  with  red  streamers  and  wliite: 
so  to  lib  at  least  Two-thirds  of  the  sky  was  filled  with  auroral  matter  and 
streamers ;  could  occasionally  see  an  imperfect  corona.  Soon  after  Uli  it  sub- 
sided almost  entirolv.    Did  not  look  after  this. 

Clear.    No  A.B.  to  lOn  SOm.    A  slight  suspicion  however. 

Ov*t  to  9h,  and  probably  later. 

Ov*t  and  snowing  at  8h ;  probably  ov't  during  night 

Thinly  ov't  to  lOh.    No  A.B.  seen. 

Clear.    A  general  light  low  down  about  8b  45m.  UffgK 

Cl'r:  A.B. ;  first  noticed  streamers  at  9b  80m:  no  arch,  not  much  light  at  lib  SOm.  (404) 

Clear.    A.B.,  ill-defined  arch  V*  to  V*  SO'  high ;  only  a  few  streamers  at  9b.        (405) 

Clear.    No  A.B.  at  10b  90m. 

Ov*t  to  10b. 

Broken  clouds  about  8b.  Mr.  £.  W.  Blake  saw  A.B.  about  10b  SOm  to  lib ;  saw  no 
streamers.  (406) 

Ov't  to  10b. 

A.B.    Arch  40O  to  50O  high.  (407) 

Ov't    Obs.  impot.  to  9b  aOm. 
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Herriclc^s  Auroral  Register. 

E.  C.  H.  at  New  York  City.     Clear.     No  A.B.  seen  to  9^*. 

R  C.  II.  at  Scranton,  Pa.     Clear.     No  A.B.  to  9*». 

E.  C.  H.  at  Scranton,  Pa.     Clear.     No  A.B.  to  Q*'.        [seen  to  10**. 

K  C.H.  on  Erie  R.R.  from to  N.Y.  City  until  9i>»:  cFr:  noA.B. 

Ov't  and  rainy.     Obs.  impos.  to  9**  at  least. 

M'y  ov't :  cPring  off  about  9** :  obs.  n'y  impos.  to  9** :  no  A.B.  seen. 

Clear.     AB.  all  the  evening  from  about  6^**.*  (409) 

M'y  ov't,  and  N.  entirely  so.     Obs.  impos.  to  9^^,  and  d's  all  mght. 

Ov't  to  about  9 ;  from  9^  to  10^  clear,  and  no  A.B. 

Clear.     A.B.,  not  seen  till  about  8i^*  (410) 

Nearly  clear  early  in  ev'g,  and  no  A.B.  to  8*».     At  9**  N.  ov't. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9i^  at  least*  (411) 

Ov't,  with  sea-scud  and  other  thin  clouds.     Obs.  impos.  to  9|**. 

Ov't  and  rainy.     Obs.  impos.  to  9*^,  and  doubtless  later. 

Clear.     No  A.B.  seen  to  9f^.     Moon.  [advances. 

Clear.     Moon.     No  A.B.  seen  to  9^.     Sky  becoming  hazy  as  ev'g 

P'ycl'r:  moon:  within  6^^  to  9^ :  n'y  ov't  at  6^^,  and  9^  to  9^^ :  no 

Ov't.     Obs.  impos.  to  9^**  at  least.  [ AB.  seen  to  ^^\ 

Ov't.     Obs.  impos.  to  9 J*"  at  least. 

Ov't.     Obs.  impos.  to  9|^  at  least. 

E.  C.  H.  at  N. Y. :  clear :  moon :  no  A.B.  seen  at  7^**,  or  at  9^^  to  9f  ^. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  8^,  and  doubtless  all  night. 

Chiefly  clear  after  about  7**.     Moon.     No  A.6.  seen  to  9^. 

Clear.     Moon.     No  A.B.  seen  to  9^^. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't,  oc'l  openings  in  N. :  no  A.JB.  seen  to  10^ ;  aft.  too  cl'y  for  obs. 

Ov't  to  10**  at  least.     Obs.  impos.     Rain  during  night. 

Ov't  in  N.,  but  p'y  cl'r  in  other  quarters :  obs.  impos.  to  10**  at  least. 

Ov't  to  about  8'*,  when  the  N.  was  nearly  clear.     No  A.B.  seen. 

Clear.     No  A.B.  to  10\ 

Ov't.     Obs.  impos.  to  10^. 

Clear.    No  A.B.  to  10\ 

Cl'r  ab't  6^,  and  no  A.B. :  before  7^  ov't,  and  so  to  11**,  and  d's  all  n't 

N'y  cl'r  ab't  6**,  and  no  A.B. :  entirely  ov't  6^**  to  10**,  when  the  cl'ds 

Mostly  clear.     No  AB.  to  10^.  [were  breaking  away, 

Ov't.     Obs.  impos.  to  9^  at  least 

Clear.     No  A.B.  to  10^. 

Ov't  and  snowing.     Obs.  impos.  to  10^,  and  doubtless  all  night 

Clear.    No  A.B.  to  10\ 

Partly  clear.     No  A.B.  seen  to  10**. 

Mostly  clear.    Moon.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  10**. 

Mostly  clear.     Moon.     No  A.B.  seen  to  10**.    Within  from  7**  to  9**. 


Oct  20tlL — Amplitude  100^,  more  or  less.  Sundry  streamers  at  about  7h  SOm,  some  20^  to 
80O  high ;  reddish  in  N.N. W.,  toward  the  horizon  white  light,  bright.  On  the  whole  a  fine  dis- 
plav  on  a  smaU  scale. 

Oct.  2Sd.— In  general  a  low  twilight  illumination  with  few  streamers.  [Reported  to  me  by 
Professor  D.  Olmsted.    I  did  not  see  it.] 

Oct  ^th.— Later  than  this  the  sky  was  partly  clear,  and  a  display  of  the  A.B.  was  leen,  at  in- 
teinds,  ontU  da¥m.    Numerous  streamers  and  undulations ;  no  corona  seen. 
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>ec.     1  i  Clear.    Moon.    No  A.B.  seen  to  10**. 

2  Mostly  clear.    Moon.    No  A.B.  seen  to  9**. 

8  Clear.     Moon.     No  A.B.  seen  to  10^. 

4  Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

6  Mostly  clear;  some  clouds  in  N,    Moon.     No  A.B.  seen  to  10**. 

6  j  Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  9**. 

7  Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

8  Mostly  clear.     Moon.     No  A.B.  seen  to  10**, 

9  Clear.    Moon.    No  A.B.  seen  to  9^**. 

10  Mostly  ov't.     Moon.     Obs.  impos.  to  10**. 

1 1  Clear.     Moon  after  — ,     No  A.B.  seen  to  9J**. 

12  Ov't.     Obs.  impos.  to  10**  at  least. 

1 3 1  Clear  after  about  V^     No  A.B.  to  10**. 

1 4  Mostly  ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

15  Ov't  and  snowing.    Ods.  impos.  to  10**,  and  probably  much  later. 

16  Clear.     No  A.B.  to  9f*. 

17  Clear.  No  A.B.  to  ^\ 
181  Clear.  No  A.B.  to  10\ 
191  Clear.     No  A. B.  to  10\ 

22  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

23  Mostly  clear,    ^o  A.B.  to  9^**. 

24  [  Ov't.    Snow  early  in  evening.     Obs.  impos.  to  10**,  and  prob.  later. 
26 '  Ov't  and  snowing.     Obs.  impos.  to  10**  at  least. 

26 !  Clear.     No  A.B.  to  9^**. 

27!  Ov't.     Moon.     Obs.  impos.  to  9^**. 

28!  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

29 1  Mostly  clear.    Moon.    No  A.B.  seen  to  10**. 

30 

31 

in.      1 


Mostly  ov't.     Moon. 

Ov't  and  raining.     Obs.  impos.  to  10**  at  least. 


Clear.    Moon.     No  A.B.  seen  to  10**. 
2 1  Clear.     Moon.     No  A.B.  seen  to  10**. 
3 1  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
4 1  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
5. Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

6  Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

7  Clear.    Moon.     No  A.B.  seen  to  9^**. 

8  Partly  clear.    ^loon.    No  AB.  seen  to  10**.     Obs.  imperfect. 
OjOv't.     Moon.     Obs.  impos.  to  10**. 

1 0 '  Ov't.     Obs.  impos.  to  1 0**. 

11 1  Ov't.     Obs.  impos.  to  10**. 

12JMosthr  clear.     No  A.B.  to  10**. 

1 3 ;  Ov't  for  an  hour  or  so ;  clear  after  about  8**,  and  no  A.B.  seen  to  1 0**. 

14!Ov'tm'ytoab't9**:  at9j**  tolO**m'ycl'r:  susp.  some  auroral  light. 

15  j  Cloudy  early  part  of  evening.     Obs.  impos.  (?) 

16, Mostly  clear  after  about  8**.     No  A.B.  to  9^**. 

17, Mostly  clear  to  about  8**,  after  that  becoming  cloudy. 

18  Ov't  and  snowing.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

1 9  Clear.     A.B.  aU  night*  (412) 
20 !  Clear  to  about  9**,  after  which  becoming  cl'y.     No  A.B.  seen  to  9**. 


Jul  19th.~Mo6Uy  only  an  illumlDation  along  N.  horizon,  through  amplHode  of  100^  to  IJM^, 
*  and  more  high.  About  Ik  k.u,  of  20tb,  a  great  display  of  streamers  and  red  lights ;  more 
an  half  the  sky  filled  with  them,  and  southerly  and  southwesterly  beyond  the  coroDal  point. 
1 5k  SOn  ▲.)(.  onlv  low  white  light  in  N. 

16 
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JftiL   21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
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Feb. 


Mar. 


9 

10 
11 
12 
13 
14 


MerrickU  Auroral  Register. 

Mostly  clear.    No  A.B.  to  lO**. 

Cl'r :  fisiint  illumination,  supposed  to  be  auroral,  but  doubtful,  to  9^**. 

Clear.     No  A.B.  to  9^. 

Clear.     No  A.B.  to  10^. 

Clear.     No  A.B.  to  9^^. 

Clear.     Moon.    No  A.B.  seen  to  10**. 

Clear  until  about  8^**.     Moon.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

M'y  cl'r  to  about  9** :  moon:  noA.B.  seen:  becoming  cl'y  about  9''. 

Ov  t.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't ;  sleet  falling  sparingly.     Obs.  impos.  to  9^**,  and  d's  all  night. 

Clearing  up.     Moon.     No  !lV.B.  seen  to  9**,  but  obs.  imperfect. 

Clear.     Mooil     No  A.B.  seen  to  9**. 

Moon.     No  A.B.  seen  to  9^**. 

Moon.     No  A.B.  seen  to  9\ 

Moon.     No  A.B.  seen  to  9^^**. 
Obs.  impos.  to  10**,  and  probably  later. 

Moon.     No  A.B.  at  about  8*". 

No  AB. 

No  A.B.  to  10^ 

Obs.  impos.  to  10**,  and  doubtless  all  night« 

Obs.  impos.  to  9**,  and  probably  later. 


Clear, 
Clear. 
Clear. 
Ov't. 

7  j  Clear. 

8  Clear. 
Clear. 
Ov't. 
Ov't. 


Partly  clouded.     No  A.B.  seen  to  10**. 


n 
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19 
20 
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27 

28 
29 
1 
2 
3 
4 
5 
6 
7 
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Clear.     No  A.B.  to  9**. 

15 1  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

16  Clear.     Faint  auroral  dawn.*  (413) 

Clear,  no  -fV.B.  seen  to  about  8**,  when  it  was  becoming  cPy.*     (^l^) 
Clear.     A.B.  all  the  evening.*  (415) 

Clear.     A.B.  all  the  evening,  and  probably  all  night.* 
Clear.    Slight  A.B.* 

21  i  Ov't.     Obs.  impos.  to  10**  at  least. 

22  j  P'y  cl'r  to  ab't  7^**,  after  ov't :  no  A.B.  seen  to  7^**,  after  obs.  impos. 

23  Ov't.     Obs.  impos.  to  10**,  and  prob.  most  of  night.        [seen  to  9**. 

24  P'y  cl'r,  but  N.  more  or  less  obsc. :  moon  begins  to  intcrt :  no  A.B. 
26;  Clear.     Moon.     No  A.B.  seen  to  10**. 

26  Clear.     Moon.     No  A.B.  seen  to  9^**. 
Ov't  to  10**,  and  obs.  impos. 

Ov't ;  snow  and  rain.     Obs.  impos.  to  9**,  and  all  niffht. 
Mostly  clear :  moon :  N.  embarrassed  by  cl'ds :  no  A.B.  seen  to  9**. 
Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9^**. 
Clear.     Moon.     No  A.B.  seen  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  p.  all  night,      [opportunity  for  obs. 
Embarrassed  by  flying  cl'ds :  moon  :  no  A.B.  seen  to  9** ;  out  little 
Ov't.     Obs.  impos.  to  9^**  at  least.     Cleared  off  during  night. 
Clear.     Moon.     A.B.  all  the  evening.*  (418) 

Ov't.     Obs.  impos.  to  9**. 


Feb.  16th.— About  7h  SOn  Mr.  F.  Bradley  saw  an  auroral  cloud  in  Ursa  MiOoi**  narrow,  and 
■con  &din^. 

Feb.  17th.— About  41i  iuM.  of  18th,  a  display  of  the  A.B.  Tisible,  of  considerable  splendor  and 
extent 

Feb.  18th. — ^Not  a  f^reat  display ;  much  general  light  and  occasional  streamers. 

Feb.  19th.— A  splendid  display,  and  not  often  surpassed.  About  7h,  lOh  80a,  and  IK  roost 
remarkable,  the  hearens  two-thirds  ftill  of  pulsating  auroral  sheets  and  patches ;  some  rea  light. 

Feb.  20th. — ^A  fidnt  and  limited  illnmination,  with  occasional  streamers. 

March  7th.^A  clear  bat  limited  illumination  reaching  up  S<>  to  5<>.    I  saw  no  streamert. 


Htrrid^B  Aworai  JRegUier. 
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(419) 


Clear.     Suspected  faint  auroral  light  to  10**.* 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10^ 

Ov't,  but  beginning  to  clear  off  ab't  9** :  obs.  n'y  or  quite  impos.  to  9**. 

Mostly  ov't  to  9**  at  least. 

Ov't  and  rainy.     Obs.  impos.  to  9**  at  least. 

Clear.     No  AB.  to  9*». 

Clear.     No  A.B.  to  10»». 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  10^  at  least. 

Mostly  ov't.     Obs.  nearly  or  quite  impos.  to  9^**  at  least. 

Clear.     No  A.B.  to  lO**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9\ 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  much  later. 

Clear.     Moon.     No  A.B.  seen  at  9**. 

Ov't  early  part  of  evening.     About  9**  mostly  clear,  and  no  A.B. 

Ov't  to  11**,  and  probably  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't  with  flying  clouds.     No  opportunity  for  obs.  to  9**. 

Much  clouded.     Moon.     No  good  obs.  to  9^ 

Ov't  to  9*^,  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^**. 

Clear.     No  AB.  at  8^**. 

Ov't.     Obs.  impos.  to  9**. 

Ov't.     Obs.  impos.  to  9^*,  and  probably  all  night. 

Clear :  slight  A.B.  at  9** :  a  light  on  hor. ;  I  saw  no  streamers.   (420) 

Ov't.     Obs.  impos.  to  10**. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  most  of  evening.     About  10**  clear,  and  no  A.B. 

Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  most  of  evening.     About  10**  clear,  and  no  A.B. 

Clear.     No  A.B.  to  9J**,  or  but  slightly  suspected. 

Clear.     No  AB.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  aiid  doubtless  all  night. 

Mostly  ov't,  and  obs.  impos.  to  9**  at  least.     Mostly  ov't  about  12\ 

Mostly  clear.     AB.  all  the  evening;  fine  display  at  times.      (421) 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  9^**. 

Ov't.     Obs.  impos.  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.     Moon.     No  AB.  seen  at  9**. 

Clear.     Moon.     No  A.B.  seen  at  9**. 

Ov't.     Obs.  impos.  to  9**. 


March  0th.— Professor  D.  Olmsted  states  that  there  was  a  fidnt  A.B.,  yet  certain,  about  81i. 
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Jane 


Herrick^s  Auroral  JRegister. 

Ov't  to  9^  at  least. 

Clear.    Moon.     No  A.B.  at  Sf*. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.    Moon.     No  A.R  seen  to  8}**, 

Clear.     No  A.B.  to  9^ 

Clear.     No  A.B.  to  9^ 

Clear,  but  hazy  about  horizon.     No  A.B.  to  9^**. 

Cloudless,  but  hazy.     No  A.B.  at  8f**. 

Clear  after  about  8^**.     No  A.B.  to  9»». 

Clear.     Slight  A.B.,  hardly  certain  until  about  ^^^  (422) 

Nearly  clear.     No  AB.  to  9^*'. 

Ov't.     Obs.  ini|K>8.  to  9**,  and  probably  all  night. 

Mostly  ov't.     Obs.  nearly  impos.  to  10^.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Partly  clear  to  about  9^,  and  no  A.B.     After  tliat  becoming  cl'y. 

Mostly  ov't,  and  after  about  9**  wholly  so.*  (423) 

Clear.     A.B.  all  the  evening.*  v^^] 

Sky  embarrassed  by  clouds  early  part  of  evening.*  v^*^< 

Mostly  clear.     A.B.*  (426 

Partly  clouded.     Slight  A.B. ;  no  streamers  seen.  (427 

Mostly  clear.     No  A.B.  to  9^**,  but  obs.  necessarily  imperfect. 

^Mostly  ov't,  and  obs.  nearly  impos.     No  A.B.  seen  to  9**. 

No  A.B.  seen  or  susj)ected. 

Clear.     ]\Ioon.     No  A.B.  at  9*». 

Ov't.     Obs.  impos.  to  9^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Nearly  clear.     Moon.     No  A.B.  seen  to  9**,  but  obs.  imperfect. 

M'y  ov't :  moon :  obs.  n'y  or  quite  impos.  to  9^  [to  10**  as  rei)orted,] 

E.  C.  H.  at  Lyme.     Sky  much  clouded.     No  A.B.  seen  at  9^*. 

E.  C.  H.  at  Lyme.     Sky  partly  clouded,  and  obs.  n'y  impos.  to  9^**. 

Much  cloudetl.     Obs.  nearly  impos.  to  9^^. 

Cl'r :  slight  A.B.  ab't  9i*' ;  several  streamers  10°  or  16°  high.     (428) 

Ov't  at  9^:  obs.  n'y  impos. :  A.B.  stronglysusp.  byMr.  J.  Edmands. 

Mostly  ov't.     At  \0^^  nearly  clear,  and  no  A.B.,  as  I  am  told. 

Ov't.     Obs.  impos.  to  9 J**  at  least. 

No  A.B.  at  10\ 

No  A.B.,  as  reported  to  me.*  f429^ 

A.B.  all  the  evening.*  (430) 

No  A.B.  at  %i\ 

Did  not  observe  personally.    No  A.R,  fide  Mr.  J.  Edmands. 
Clear:  noA.B.  atlOj**  toll'^yasreportedtome:  did  not  my  self  obs. 


Clear. 
Clear. 
Clear. 
Clear. 
Clear. 


May  10th.--Thoii  only  a  faint  low  light.  About  — h  a  few  streamers  10°  to  20°  high,  seen  by 
others^ 

May  17th. — A.B.,  as  I  concluded,  about  8h  45m ;  seen  in  clear  spaces  among  clouds,  almost  be- 
yond doubt. 

May  ISili. — General  light,  rather  strong,  but  not  extensive ;  In  amplitude  60^,  more  or  less, 
altitude  10^,  more  or  lei^s.    No  streamers  seen. 

May  10th.— After  lOh  sky  more  clear.  A.B.  general  bright  illumination.  No  streamers  seen. 
I  did  not  obxt'rve  the  A.B.  myself. 

May  :20th. — (>cncral  light  and  some  streamers  about  lOh. 

June  10th.— Mr.  F.  Bradley  saw  sU'!:ht  A.B.  about  11 1». 

June  11  til. — General  light  in  the  N.  with  some  streamers,  fh)m  an  early  hour  to,  say,  about 
9li.    A  serpentine  belt  from  £.  to  W.  ih)m  about  9b  SOm  to  9b  58n. 
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June  iSlClear.    A.B.*  (431) 

le'Clear  chiefly  about  10\     A.B.*    ^  (432) 

1 7 '  Ov't  and  showery.    Obs.  n'y  or  quite  impos.  to  1 0^,  and  p.  all  night.* 
1 8 1  Nearly  clear.     No  A.B.  to  1 O*'. 
191  [tome:  I  did  not  obs.  personally. 

20  Thunder  shower  8*»  to  9** ;  cPring  aft.  9^ :  no  A.B.  to  10**,  as  reported 

21  M'y  cPr:  no  A.B.  to  10^.     Obs.  by  others,  as  I  retired  too  early. 
22 1  Clear.    No  A.B.  to  10\     Obs.  by  others, 

23 1  Mostly  clear.     Moon.     No  A.B.  to  10^.     Obs.  by  others. 

24 1  Mostly  ov't.     Obs.  n'y  or  quite  impos.  to  10**.     UPred  oflfin  night. 

25  j  Very  clear :  moon :  no  AB.  to  1 1**,  fide  Mr.  H.  A.  Newton :  did  not 

26  Clear.     Moon.     No  A.B.  to  10**.  [obs.  personally. 
Mostly  ov't*    Moon.     Obs.  nearly  impos.  at  10**. 
Clear.     Moon.     No  AB.  seen  to  10**,  as  reported  by  others. 
Mostly  clear.    Moon.     No  A.B.  seen  to  10**,  as  reported  by  others. 
Mostly  clear.    Moon.     No  A.B.  seen  to  10**,  as  reported  by  others. 

July     1 1  Ov't     Obs,  impos.  to  — **,  and  probably  all  night. 
2 'Clear.     Moon.     No  A.B.  to  10**,  as  reported. 
3  j  Ov't,  almost  wholly  at  9j**,  and  obs.  impos. 
4 .Mostly  clean     No  A.B.,  as  reported,  to  10**. 
5  'Clear.     No  A.B.,  as  reported,  to  10\ 
6 ;  Clear.    A.R  about  10** ;  a  low  general  light.*  (433) 

7  Mostly  ov't.     Obs.  nearly  impos.  to  10\ 

8  Clear.     No  A.B.  to  10\ 

9  Clear,     A,B.  about  10^**,  and  probably  earlier.*  (434) 


27 

28 
29 
30 


14  Ov't,     Obs,  impos.  to  10**,  and  probably  most  of  the  night. 

1 5 1  Clear.    No  A.B,  at  10**. 

16 1  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

1 7  Mostly  clear.    Did  not  obs.  personally.    No  AB.,  as  reported  to  me. 

1 8  Cl'r :  did  not  obs.  personally :  no  A.B.,  as  reported  to  me :  at  2**  a.m. 
I         *****  *    [clear,  and  no  A.B. 

21  Clear,  Moon. 

22  Clear.  Moon. 

23  Clear.  Moon. 

24 1  Mostly  clear.    Moon.    No  A. B.  seen. 
25 ,  No  A.B.  seen. 

26, Clear.    Moon.    No  A.R  seen  at  9^\ 
27 1  Clear.    Moon* 

28  Clear.    Moon. 

29  Ov't.    Obs.  impos.  to  10**,  and  doubtless  all  night. 

30  Ov't.     Obs.  impos.  to  10\ 

31  Ov't.     Obs.  impos.  to  10**,  supposed. 

Aug.    1  Ov't  at  9**,  and  obs.  impos. :  at  2**  a.m.  of  2d  cl'r :  moon,  and  no  A.B. 
2 ,  Considerably  clouded.    Moon.     Obs.  at  9**  nearly  impos. 
3 1  Very  clear.    No  A.B.  to  9**. 

4  Ov't*     Obs,  impos,  to  9**,  and  doubtless  all  night.    Rain. 
5 

6. Ov't.     Obs.  impos.  at  10**,  and  probably  all  night 

«^»— "^■^-^—  «  ■■  ■  I       -  I.I.I 

Jane  ISth.— A  gcneml  UluminatloD,  amplitude  100^,  and  altitude  25^,  more  or  less ;  few 
•treamers  if  any. 

Jane  16tb.— Oeneral  ligbt,  and  sundry  streamers  reachiug  up  dO*',  more  or  less. 

Jane  17th.— So«picions  of  A.B.  tlirough  crevices  and  thin  spots  in  the  clouds. 

Jaljr  6th. — Professor  D.  Olmsted  saw  a  few  streamers. 

Jalj  9th.— An  illumination  on  horizon,  not  extending  upward  more  than  10^  (fide  Mr.  J.  Ed- 
mukdM).    Did  not  ok»erve  personally. 
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Sept. 


HerricVs  Auroral  Register, 

Clear.    No  obs.  by  myselC    No  A.B.,  as  reported 

Clear.    No  A.B.  to  9*». 

Py  cPr :  no  obs.  by  mysel£    Almost  entirely  ov't  during  night. 

Ov't  and  rainy.     Obs.  impos.  all  night. 

Cl'r:  slight  A.6.,  a  simple  dawn :  at  3^  a.k.,  same  appearance.  (435) 

Clear.    No  AB.  to  10^,  as  reported.    Did  not  observe  personally. 

Mostly  clear.    No  AB.  to  9**,  as  reported. 

Clear.    No  A.B.  to  9**,  or  to  10**,  as  reported. 

Clear.    No  AB.  to  9*». 

Ov't.     Obs.  nearly  or  quite  impos.  to  9**,  and  probably  all  night. 

Partly  clear.     No  A.B.  to  8^**,  but  obs.  embarrassed  by  clouds. 

Clear.     No  obs.  by  myself. 

Clear  but  hazy,  especially  about  horizon.     No  obs.  personally. 

Ov't.     Obs.  impos.  to  8A^  at  least. 

Mostly  ov't  to  8**  at  least. 

Clear.    Moon.     No  A.B.  seen  to  8^^. 

Mostly  clear.    Moon.     No  A.B.  seen  at  9**. 

Ov't  to  8 J**,  and  probably  all  night.     Obs.  impos. 

Ov't.     Obs.  impos.  to  8**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Thinly  ov't.    Moon.     Obs.  nearly  or  quite  impos. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  d's  all  night.     Rain  in  the  night. 

Mostly  clear  to  8^**,  and  no  AB.     At  9^  ov't.    Moon. 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Clear.    Moon.    No  AB.  to  9**. 

Clear.     No  AB.  to  9*». 

Ov't  and  rainy.     Obs.  nearly  or  quite  impos.  to  9**  at  least. 

Clear.     AB.  reported  to  me,  but  doubtful 

Clear.     No  AB.  to  9*». 

Clear:  noAB.to8i»»:  slight  display  ofA.B.bet'n9>»  and  10\  (436) 

Clear.    No  A.B.  to  8^*". 

Clear.    No  obs. 

Ov't. 

Ov't.     Obs.  inipos.  to  10**,  and  probably  all  night. 

Clear.    No  AB.  to  8^**. 

Very  clear.    No  AB.  to  9**,  but  suspected. 

Ov't.     Obs.  impos.  to  8^^**,  and  probably  all  night. 

Considerably  obscured.     No  AB.  seen  to  9**. 

Clear.    Slight  A.B.* 

Clear.    Moon.     Slight  A.B.     No  streamers  seen. 

Partly  clear.    Moon.     No  AB.  to  8^^. 

Partly  clear.    Moon.    No  AB.  to  8|*».* 

Much  clouded.    Moon.     Obs.  nearly  impos.  to  8p  at  least. 

Broken  clouds.    A.B.  between  11^**  and  11}**.* 

Clear.    Moon.    No  A.B.  seen  to  9**. 

Clear.     Moon.     No  AB.  seen  to  9**. 

Mostly  clouded.    Moon.    About  10**  clear,  and  no  AB. 

Ov't.     Obs.  impos. 

Clear.    Moon.    No  AB.  seen  to  9**. 


^437^ 
(438) 

(489) 

(440) 


Sept  16th. — A  few  streamers  seen  abont  7h ;  after  that,  a  low  light. 

Sept.  19th.— A  slight  A.B.  about  midnight  reported  by  Frofessor  D.  Olmsted. 

Sept.  21st.— A  ftow  streamers  about  lOMiigh. 
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Ov't ;  rainy  8*»  to  9^.    Obs.  impo8.  to  9*»,  and  probably  all  night 

Mostly  ov't.     Obs.  mostly  impos. 

Clear.    Moon.     A.B.  about  1i\*  (441) 

M^  ov't :  no  A.B.  seen  to  8^**,  but  much  of  time  obs.  embarrassed  by 

Mostly  clear.    No  A.B.  seen  to  8^**.  [clouds. 

Clear.     No  A.B.  at  7*»  25'". 

Mostly  ov't,  and  entirely  so  at  8^**. 

Clear.     A,B.  most  of  the  evening.*  (442) 

Clear.     No  A.B.  to  9^ 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Mostly  clear.     No  A.B.  to  9^,  or  at  10^^. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  to  10**  at  least,  and  obs.  impos. 

Clear.    No  A.B.  to  9\ 

Much  clouded.     No  A.B.  seen  to  9**. 

Much  clouded.    No  A.B.  seen  to  9**.     Ov't  next  morning. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Much  clouded     Obs.  necessarily  imperfect.     No  A.B.  at  8**. 

Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  much  later. 

Ov't*     Obs.  impos*  to  9**  at  least. 

Partly  clear  before  7*»,  and  after  8^**.     Moon.*    No  A.B.        (443) 

Clear.     Moon.*  (444) 

Much  clouded.    Moon.* 

Partly  clean    Moon.     No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  to  9*^. 

Clear.     Moon.     No  A.B,  seen  to  9**. 

CPy  ab't  the  N.  early  in  ev'g ;  after  that  n'y  cl'r.    Moon.    NoA«B. 

Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Mostly  ov't.     Moon.     Obs.  nearly  impos. 

Ov't,     Obs.  impos. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  8^**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  rainy  early  in  ev'g :  cl'red  up  bet'n  7**  and  8**,  and  remained. 

Clear.     No  A.B.  to  9\ 

Clear.     No  A.B.  to  9\ 

Partly  clear  early  in  the  evening.     Obs.  impos. 

Ov't  and  rainy.     Obs.  impos.  to  9^*,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9**. 

Mostly  ov't.     Obs.  nearly  impos.  to  9**  at  least.     No  A.B.  seen. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 

Mostly  clear.     No  A.B.  to  8**.* 

Clear.    E.  C.  H.  at  New  London,  Ct.* 


(445) 
(446) 


J^  29th.— An  arch  about  100®  amplitadc,  10®  or  15^  high  at  vertex.    I  saw  no  streamer!, 
''J^'^r about  Bit  I  could  not  see  the  aurora. 

Y^  5ih.— Many  streamers,  perhaps  10®  high.    Seen  chiefly  between  7h  and  Qh. 
f^l9tb.— At  llh  and  after,  A.B.,  46<=>  to  60^  in  ampUtude,  low  on  horizon-    Reported  by 

Vict  30th.— Auroral  streamers  about  9h  (none  seen  before),  bright  and  extending  np  10®  or  15^. 

^3lRt.-^^me  sospicions  of  A.B.,  but  very  uncertain  to  9b. 

I^^or.  lOtb.— A.B.  about  9h ;  ampUtude  W*  or  40<',  streamers  extending  8®  or  10<'  high.     Fide 
*';  E  A  Newton. 

1^0^  Uth.— A.B.  from  7h  to  lib,  ampUtade  110®  or  120®,  general  light,  no  streamers  leen. 
*.E  A  Newton.] 
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Nov.  12  Clear.    No  A.B.  seen  until  about  11^.*  (447) 

13  Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

1 4  Much  cl'ded,  and  obs.  therefore  imperf.   No  A.B.  seen  to  8^*.*     (448) 

15  ^lostly  clear,  except  clouds  on  N.  horizon.     No  A.B.  seen  to  9**. 

16  Ov't. 

17  Ov't.     Obs.  impos.  to  8^,  and  probably  all  night. 

18  Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

19  Ov't.     Obs.  impos.  to  9*^,  and  probably  all  night. 

20  Ov't  to  about  8**.     Clearing  up  about  9*". 

21  Clear.  Moon.  No  A.B.  seen  to  8^*^.     At  5*»  a.m.  of  22d  cPr,  no  A.B. 

22  Ov't ;  hail  ab't  7^,  ending  in  rain.    Obs.  impos.  to  9**,  and  d's  all  n't. 

23  Ov't.     Obs.  impos.  to  9*^  at  least.     Cleared  up  during  the  night. 

24  Clear.     Moon.     No  A.B.  seen  to  9\ 

25  Much  clouded.     Moon.     No  A.B.  seen  to  8^**. 

26  Ov't  and  rainy.     Obs.  impos.  to  9^^*,  and  doubtless  all  night. 

27  Clear.     Moon.     No  A.B.  seen  to  9^*. 

28  Clear.     Moon  rose  about  — **.     No  A.B.     I  did  not  obs.  personally. 

29  Partly  clouded.     No  A.B.  seen  to  7^*. 

30  Clear.     No  A.B.  to  8^. 
Dec.     1  Clear.     No  A.B.  to  8^'*. 

2  Clear.     No  A.B.  to  9»». 

3  Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

4  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

5  Chiefly  clear.*  (449) 

6  Mostly  clear.     No  A.B.  to  9*". 

7  Ov't.     Obs.  impos.  to  11**,  and  doubtless  later. 

8  Clear.     No  A.B.  to  9*». 

9  Ov't.     Obs.  impos.  to  8**,  and  doubtless  all  night. 

10  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

11  Ov't.     Obs.  impos.  to  9*^,  and  probably  all  night. 

12  Cloudy  in  part.     At  about  8**  clear,  and  no  A.B. 

13  M'y  clear.     No  A.B.    [Twilight  A. B.    (Mr.  H.  A.  Newton.)]    (450) 

14  Clear.     Moon.     No  A.B.  to  9**. 

15  Clear.     Moon.     No  A.B.  to  9*». 

16  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

17  Ov't  and  misty  early  part  of  the  evening.     A.B.  10^  to  11^.     (451) 

18  Clear.     Moon.     No  A.B. 

19  Partly  clear  to  about  8**. 

20  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

21  Mostly  clear.     Moon.     No  A.B.  at  8**. 

22  Cloudy  in  N.     Moon.     Obs.  nearly  or  quite  impos.  to  9^  at  least. 

23  Ov't  and  rainy.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

24  Ov't  and  rainy.     Obs.  impos.,  doubtless  all  night. 

25  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

26  Ov't.     Obs.  impos.  to  8**  at  least.     Cleared  on  during  the  night. 

27  Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

28  Partly  clear.     5loon.     No  A.B.  seen  to  9**.     Obs.  uncertain. 

29  Mostly  clear.    Moon.    No  A.B.  seen  to  9**.    Obs.  uncertain.* 

30  Much  clouded.     About  8**  nearly  clear  in  N.  and  N.W.,  and  no  A.B. 
31 


Nov.  12th.— A. B.  seen  between  lib  and  12h,  and  also  about  1*^  a.m.  of  IStb;  a  few  Btreamen, 
but  not  much  display.    From  midnight  to  dawn,  more  or  less  cloudy. 
Nov.  14th.— Slight  A.B.  about  Ih  a.m.  of  15th.    Fide  Professor  D.  Olmsted. 
Dec.  5th.— Slight  A.B.,  extending  perhaps  2^  or  8^  above  horizon.    No  streamers  to  Oh. 
Dec.  29th.— AJ3.  seen  near  Hartiord  by  Mr.  U.  A.  Newton ;  streamers. 
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Ov't  to  about  8",  thence  clear.    No  A.B. 

OT't  at  H". 

Ov't.    ObH.  impos.  to  9",  and  douhtlesB  all  ni^ht. 

Ov't     Obs.  impos.  to  10",  and  doubtless  all  night. 

No  A.B.  to  9". 

No  A.B.  to  9".* 


Clear. 
Clear. 
Clear. 
Clear. 
Clear. 


A.B.  at 
No  A.B.  to  9^ 
No  A.B.  to  9^ 


(462) 


Mostly  ov't.     No  A.B.  seen  to  9^ 

Ov't.     ObR.  impoB.  to  9",  and  doubtless  all  night. 

Ov't  and  snowing.     Obs.  impos.  to  10",  and  doubtless  all  night. 

Ov't.     Obs.  impos. 

Mostly  ov't.     Obs.  impos. 

Ov'L     Obs.  impos. 

Clear.     Moon.     No  A.B.  at  8". 

Mostly  clear.    Moon.     No  A.B.  seen  about  8*. 

Ov't.     Obs.  impos.  to  10",  and  probably  most  of  night. 

Clear.    Moon.     No  A.B.  seen  to  9". 

Clear,    Moon.     No  A.B,  seen  to  9". 

Ov't.     Obs.  impos.  to  »^ 

Ov't.     Obs.  impos.  to  9''. 

Ov't.     Obs.  impos.  to  9*. 

Ov't  and  snowing,     Obs,  impos,  to  9". 

Clear,     Moon,     No  A.B,  to  ef. 

Clear.     No  A.B.  to  9". 

Clear.     No  A,B.  to  9". 

Much  clouded.     No  A.B.  at  8'', 

Clear.     No  A.B.  to  8". 

Ov't,     Obs.  impos.  to  Q"". 

Ov't.     Obs.  impos.  to  9",  and  doubtless  all  night. 

Ov't  and  rainy.     Obs,  impos.  to  9*. 

Clear.     No  A.B.  to  9^ 

Ov't.     Obs.  impoa.  to  10'',  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9'',  and  doubtless  all  night. 

Ov't  and  rainv  to  B'',  and  doubtless  all  night. 

Ov't  to  84'',  when  it  began  to  clear :  obs.  impos.  to  %\*' :  no  A.B.  seen 

Mostly  clear.     No  A.B,  to  9".  [after,  as  I  am  informed. 

Clear.     No  A.B.  to  9". 

Ov't;  some  rain.     Obs.  impos.  to  9'',  and  doubtless  all  night. 

Clear.     Moon.     No  A.li.  sfcn  to  9". 

Ov'L     Obs.  \m\.»K  U>  0"  ill  Ii.-;lM. 

Clear.     Moon.     No  A.B.  seen  to  9'". 

Clear.     Moon.     No  A.B.  seen  about 

M' 


y  ov't:  moon:  obs,  n'y  i 

Ov\     Obs.  impos.  to  9'',  nn.l  ilo 


lbtlf,*S 


Clear.     Moon.     No  A,B.  ki-(  i 

Ov't.    Obs.  impos.  to  Q*",  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9'',  and  probably  later. 

20|Partlyck-.ir.     Mo.         "     '  "^ 


(463) 
.  to  10",  and  p.  all  night. 

iiter. 


Jul  IHb. — Aurortl  sn-h  in  X,  ntiout  ih 

Feb.  14th.— Later,  nboul  10b  lo  lOb  ^^" 

brifcbt  Mraunera,  eileDdlDg  perlupg  £0° 
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Clear.    Moon.     No  A.B.  Been  to  S^'*. 

OvH.     Ob».  impoe.  to  9**. 

Ov't. 

Mostly  clear.    Moon.    No  A.6.  seen  to  9^*. 

Clear.     Moon  after  about  8**.     No  A.B. 

Clear.     No  AB.  to  8»». 

Mostly  clear,  growing  hazy.     No  A.B.  to  9^. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't  and  rainy.     Obs.  impos.  to  10**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  later. 

Clear.    No  A.B.  about  8*». 

OvH  and  snowing.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.     No  A.B.  to  9^ 

Clear.     No  A.B.  at  d^  or  10\ 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov^t.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  clear. 

Clear. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night 

Mostly  ov't.     Clouds  breaking  up  about  9**.     Obs.  impos. 

Much  clouded. 

Partly  clear.     Moon.    No  A.B.  seen,  but  obs.  embarrassed  by  cl'ds. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  9**  at  least. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.    Moon.    No  A.B.  seen  after  9"*. 

Mostly  ov't  in  N.    Moon.    Obs.  impos.  at  8*. 

P'y  cl'r,  but  N.  more  or  less  obst.  by  cl'ds :  moon :  no  A.B.  seen  to  9^. 

P'y  cl'r,  but  N.  more  or  less  obst.  by  cl'ds:  moon :  no  A.B.  seen  to  9^. 

P'y  cl'r,  but  N.  more  or  less  obst.  by  cl'ds:  moon :  no  A.B.  seen  to  9**. 

Ov't.    Obs.  impos.  to  9**,  and  probably  later. 

Mostly  clear.     Slight  A.B. ;  no  streamers  seen  to  8^*.  (454) 

Clear,  except  cloud  along  N.  horizon.     No  A.B.  to  9^. 

Clear.     No  A.B.  at  8**. 

Clear.     No  A.B.  at  9'>.     [Fide  Mr.  J.  Edmands.] 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     No  A.B.  to  9**. 

Clear.     No  A.B.  to  9^ 

Ov't ;  rainy.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Ov't,  rainy,  with  thunder.     Obs.  impos.  to  9**,  and  d'»  all  night. 

Clear.     A.B.  seen  at  various  times  to  10^**  at  least.*  (455) 

Clouded  early  part  of  evening.*  (456) 

Clear.     No  A.B.  to  10»». 

Clear.     No  A.B.  to  9*». 

Clear.     No  A.B.  to  9»». 

Chiefly  clear.     Slight  suspicions  of  A.B.*  (457) 

Clear.     No  A.B.  to  9\ 

Ov't.     Obs.  impos.  to  9**. 


April  5th.— AmpUtude  W^y  more  or  lets,  altitude  8^  to  12^.  Some  streamers.  lUnminatioit 
moderately  bright. 

April  OtL— Mtween  9b  and  lOh  A.B.,  less  than  on  preYious  night,  yet  distinct  Amplitude 
60^,  more  or  less. 

AprU  10th.— A.B.  certain  (fide  Mr.  J.  Edmands),  but  not  Tory  eKtensive,  at  lOli  or  latet. 
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pr.  13  ]  Ov't.    Obs.  impos.  to  9**. 
14 1  Ov't  and  rainy.    Obfl.  impos. 

15  ,  Clear.    Moon.    No  A.B.  seen  to  9*. 

20 1  Ov't.  Obs.  impos.  to  9**^  after  that  clearing  up.    Moon. 

21  j  Clear.  Moon.     No  A.B.  seen  to  9^. 

22 !  Ov't  and  rainy.     Thunder  shower  about  7**.     Obs.  impos.  to  9^ 

23  1  Clear.  Moon.     No  A.B.  at  8»». 

24 !  Ov^t.  Obs.  impos.  to  8^*^^  and  doubtless  all  night. 

25  ;  Ov^t  Obs.  impos.  to  9^,  and  probably  all  night. 

26 '  Clear.  No  A.B.  to  ^^. 

27 ;  Clear.  No  A.B.  to  ^^. 

28  '  Clear.  No  obs.  after  8^ 

29  i  Ov't.  Obs.  impos.  to  8^. 
30 '  Clear.  No  A.B.  at  %^\ 

ay     1  Clear.     No  A.B.  to  9^^ 

2  i  Clear.     A.B.,  a  considerable  display.*  {^^®) 

3  1  Nearly  clear;  hazy  about  N.     ^o  A.B.  to  9**,  but  slightly  susp. 
4 ,  Much  clouded.     Obs.  nearly  impos.  to  8^**  at  least. 

5  ,  Ov't  and  rainy.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

6  Clear  at  9^.     No  A.B.  then. 

7  ,  Ov't.     Obs.  impos.  to  9^,  and  probably  all  night 

8  Ov't.     Obs.  impos.  to  9*». 
9 '  Clear.     No  A.B.  at  9»». 

10  Ov't.     Obs.  impos.  to  9**  at  least. 

11  Clear.     No  A.B.  at  9'>. 

12  3Iostly  ov't.     Moon.     Obs.  nearly  impos.  to  9^. 

13  Clear.     Moon.     A.B.*  (459) 

16  1  Hazy.     Moon.     Obs.  nearly  impos.  to  9**. 

1 7  i  Hazy  and  cloudy.     Moon.     Obs.  nearly  impos.  to  9^. 

18  Clear.    Moon.     No  A.B.  seen  at  9^**. 

19  Ov't,  chiefly.     Obs.  impos.  to  8 J**. 
20 '  Clear.     Moon.     No  A.B.  to  9'*. 
21  i  Hazy.     Moon.     No  A.B.  to  9i**. 

2 2, Clear.     No  obs. 

23  Ov't.    Obs.  impos.  to  9^  at  least,  and  probably  all  ni^ht. 

24 ,  Ov't  and  rainy.     Obs.  impos.  to  9^^,  and  doubtless  all  night 

25  '  Ov't     Obs.  impos.  to  9**,  and  doubtless  all  ni^ht. 

26  Ov't  for  the  most  part     Obs.  impos  to  9**,  and  probably  all  night 

27  Cloudless,  but  hazy.     No  A.B.  to  9^**. 

28 :  Hazy.  No  A.B.  seen  to  8^ ;  insufficient  obs. 

29 ;  Hazy.  No  A.B.  to  ^\ 

30  Ov't 

31  Clear.  No  A.B.  to  10*»».*  (460) 
ine    1  Clear.  A,B.  about  10\*                                                              (461) 

2  Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night 

3  I  Ov't.     Obs.  impos.  to  9^,  and  doubtless  most  of  night. 

4  i  Ov't     Obs.  impos.  to  9**,  and  probably  later. 

Mat  3d.— AmpUtode  lOQo  to  \W*^  arch  in  N.  "A^  to  20^  high  at  vertex,  many  streamers,  not 

rr  bright,  some  reaching  up  to  75^  or  80<>  altitude.    Observed  trom.  8h  45n  to  9h ;  did  not 

i>1e  after  this. 

May  13th.— Not  very  conspicuouf>,  but  certain.    [Fide  Mr.  Lyman  Baird.] 

May  81st.— At  about  Vi^A  was  auite  sure  that  there  was  an  auroral  light  in  the  N. 

rune  1st.— A  low  light  TO^  to  90o  amplitude,  and  6^,  more  or  less,  elevation.    I  saw  no 
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June    5 

6 

1 


11 
12 
13 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 


July 


Herrick^a  Auroral  BeguUr. 

Mostly  ov't.    Obs.  impos.  to  9J^  at  least.  [no  A.R 

Clear.     I  did  not  observe,  but  a  friend  states  that  at  10^  there  was 

Obs.  impos.  to  9^^  at  least. 

m  '^        m  ♦  ♦  ♦  ♦  ♦ 


Ov't. 

Clear. 
Clear. 
Ov't. 

Ov't. 

Moon. 

Ov't. 

Clear. 

Ov't. 


Moon.     No  A.B.  at  9^  to  9i^ 

Moon.     No  obs.  after  9**. 

Obs.  impos.  at  9^^**. 

«  «  «  * 

Obs.  impos.  to  9^  at  least. 
Supposed  clear. 


Aug. 


18 
19 
20 
21 
22 
23 

30 
31 
1 
2 
3 
4 


Moon.     No  A.B.  to  9^**. 
Obs.  impos.  to  9^^. 
Clear,  in  part.     No  obs.,  and  probably  too  cloudy. 
Ov't     Ods.  impos. 
Clear.     No  A.6.  at  9^. 
Clear.     No  A.B.  at  ^^. 

Mostly  ov't.     Obs.  nearly  impos.  to  9**  at  least,  and  p.  all  night. 
Ov't  and  raining.     Obs.  impos.  to  9^,  and  doubtless  most  of  night. 
Clear.     No  A.B.  at  9}^ 
Mostly  ov't.     Obs.  impos.  to  9^^. 
Much  clouded.     No  obs.  after  9^. 
Partly  cloudy.     No  A.B.  to  9^**. 
Mostly  clear.     No  obs. 

Ov't     Obs.  impos.  to  9^,  and  probably  all  night 
Mostly  clear.     No  A.B.  to  9|**. 
Clear.     No  A.B.  at  9}\ 
Clear.     No  A.B.  at  9^^. 
Mostly  clear.     No  A.B.  at  9^**. 
Partly  cloudy.     No  A.B.  seen  at  9|^. 

Rainy  most  of  ev'g.    Clearing  up  between  9^*  and  10**.    No  obs. 
Partly  clear. 

Mostly  ov't.     Moon.     Obs.  impos.  to  9^**,  and  probably  all  night. 
Mostly  clear.     Moon.     A.B.,  some  general  display.*  (*®2) 

Partly  clear.     Moon.     No  A.B.  seen  to  9^^. 
Clear.     Moon.     No  A.B. 
Ov't    Obs.  impos.  to  94^,  and  doubtless  all  night 

Ov't 
Ov't 
Nearly  clear.    Moon.    Somewhat  hazy. 

Much  clouded.     Moon  rose  about  9^.* 

Ov't  and  rainy. 

♦  ♦♦♦♦«♦♦ 

Ov't,  almost  wholly. 

Nearly  elear.     No  A.B.  to  9^^**. 

Ov^t  and  rainy.     Obs.  impos.,  probably  all  night 

Ov't     Obs.  impos.  to  9**,  and  doubtless  later. 

Ov't.    Obs.  inipos.  to  9**,  and  doubtless  ail  night 

Clear.     No  A.B.  to  9i\ 


Jaly  Idth.— Between  llii  and  12h,  a  narrow  arch  or  belt  apanned  Che  beavena  fh>m  E.  to  W. 
fice  a  deacriptlon  by  Mr.  H.  A.  Newton,  New  Hmtn  Morning  Journal.  Juij  14tlL 
July  23d.— Slight  sasplciona  of  A.B.,  but  probably  due  to  moonlight. 
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Aug.    5 
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17 
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21 
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28 
29 
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5 
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9 
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14 
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16 

17 

18 

19 

20 

21 


Sept. 


JkTyov't:  obs.  impos.  to  9^ :  bet'n9'*andlO**mYclear,andnoA.B. : 

Oy't.     Obs.  impos.  to  9^,  and  p.  all  night.       [nde  Mr.  J.  Edmands. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't  and  showery.     Obs.  impos.  to  9**. 

Ov't  almost  entirely  up  to  2**  a.m.  of  10th.* 

Clear.    Moon.     No  obs.  until  about  lOj'*.     No  A.B.  then.*     (463) 

Clear.     Moon.     No  A.B.  seen  to  8^**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear,    Moon.     No  A.B.  seen  to  9**. 

Ov't  and  showery.     Obs.  impos.  to  9^**  at  least. 

Ov't.     Obs.  impos.  to  9^*. 

Ov't.     Obs.  impos.  to  9*^. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  9**,  and  probably  most  of  the  night. 

Clear.     Did  not  personally  observe.     No  A.B.  to  9**. 

Clear.     Did  not  personally  observe.     No  A.B.  to  9^. 

Clear.     No  A.B.  to  9\ 

Clear.  (?) 

Clear.     No  A.B.  to  9**. 

E.  C.  H.  at  Danbury,  Ct.     Raining  to  9^**  at  least,  and  obs.  Impos. 

Mostly  ov't.     Obs.  mipos.  to  9^**. 

Clear.     No  A.B.  to  9^'*. 

Ov't  and  r'y  to  lO^'^  at  least :  obs.  impos. :  E.C.H.  at  Hartford  to  8^**. 

Clear.     No  A.B.  to  9»>. 

Clear.     No  A.B.  to  9»». 

Mostly  clear.     No  A.B.  to  9*^. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Clear.     A.B.*  f464) 

Clear.     A.B.,  many  streamers  extending  to  alt.  of  40°.*  (465) 

Almost  wholly  ov't.     Obs.  impos.  to  9^*  at  least. 

Nearly  clear.     No  A.B.  to  9^**. 

Clear  to  about  8|\  afl.  ov't  to'^10**,  and  p.  all  night.    No  A.R  to  8f*». 

aear.     No  A.B.  to  9J\ 

Mostly  clear.     No  A.B.  to  9**.     Moon  begins  to  interfere. 

Clear.     No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     Moon.     No  A.B.  seen  to  8^**. 

Clear.     Moon.     No  A.B.  seen  to  8^^. 

Clear.    Moon.     No  A.B.  seen  to  9**. 

M'y  cl'r  to  9^,  after  ov't ;  moon :  no  A.B.  seen,  and  obs.  n'y  impos. 

Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.  to  9^,  when  clouds  began  to  break  up. 

Ov't.     Obs.  impos.  to  9*^  at  least. 

Ov't.     Obs.  impos.  to  9^  at  least,  and  probably  all  night. 

Ov't  chiefly.     Moon.     Obs.  nearly  or  quite  impossible  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't ;  rain  latter  part  of  ev'g.     Obs.  impos.  to  9^,  and  p.  all  night. 

Partly  clear.     No  A.B.  seen  to  9*^. 


Aug.  9th. — Clouded  also  at  about  2li  SOm  a.m.,  and  doubtless  overcast  for  the  rest  of  the 
night.    Some  suspicions  of  A.B.  about  mldnieht. 

Aug.  lOth.— About  2h  a.m.  and  3h  a.m.  of  the  11th,  were  patches  of  auronl  light,  low  on 
horizon,  W.  of  N. 

Sept  Ist.— An  extensive  display,  from  twilight  to  101>  30m  at  least.  Streamers  through  a  large 
amplitude,  reaching  up  to  zenith,  and  perhaps  farther. 

Sept.  2d.— Seen  at  ^rmudo,  where  it  was  conspicuous. 


Oct 
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Sept.  22 

23 
24 
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26 
21 
28 
29 
30 
1 
2 
3 
4 
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16 
17 
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3 
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« 

1 

10 
11 
12 
13 


Nov. 


Ov't 

Clear. 

Clear. 

Clear. 

Ov't 
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Obs.  nearly  or  quite  impos.  to  9**. 
No  A.B.  to  9^ 
No  A.B.  seen  to  8^^*. 
No  A.B.  to  9^ 


Ov't    Obs.  impos.  to  9**  at  least. 

Clear.     No  A.B.  to  8^. 

Mostly  clear.     No  A.B.  to  8^^. 

Mostly  ov't.     No  sufficient  observation. 

Clear.     No  A.B.  at  9i\ 

Clear.     No  A.B.  to  9\ 

Clear.     No  A.B.  at  8i^ 

Ov't.     Obs.  impos.  to  9**  at  least. 

Clear.     No  A.B.  to  8f\ 

Clear.     No  A.B.  to  9**.    Moon  begins  to  interfere. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't.     Obs.  impos.  at  8^,  and  probably  most  of  night. 

Clear.     Moon.     No  A.B.  seen  to  9. 

Partly  clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.    Moon.     No  A.B.  at  8**. 

Ov't,  or  chiefly  so,  to  8*». 

Clear.    Moon.     No  A.B.  seen  to  9**. 

Clear.     Moon.     No  A.B.  seen  to  9^. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Clear.     Moon.     No  A.B.  at  8|»». 

Clear.     Moon  most  of  evening.     No  A.B.  seen  to  10**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Somewhat  cloudy.     No  A.B.  certain,  althou^li  som't  susp.  ab't  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Mostly  ov't.     Obs.  nearly  impos.  to  9^ 

Partly  clear.    No  A.B.  to  8^ 

Ov't  to  9** ;  clearing  up  between  9^  to  10**.     Obs.  impos. 

Mostly  clear.     No  A.B.  to  9**  at  least. 

Partly  clear.     No  good  obs. 

Ov't.     Obs.  impos.  to  10^,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**. 

Ov't. 

Ov't  about  8*». 

Clear.     No  A.B.  at  8**. 

Clear.     Slight  A. B.*  (466) 

Clear.     No  A.B.  to  8»». 

Ov't  to  9**  at  least. 

Clear.     No  A.B.  to  9»». 

Ov't.  (?) 

No  A.B.  to  9^. 

No  A.B.  to  9\ 
Obs.  impos.  to  9^^,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Cleac    Moon.     No  A.B.  seen  to  9"*. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  9^*,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9^,  and  probably  most  of  the  night. 


Clear.  Moon. 
Clear.  Moon. 
Ov't  and  rainy. 


Nor?.  Ist— Fetches  of  light  low  In  N.S.  and  N.  doriDg  the  erenlDg.    No  Btreunera  seem. 
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ov,  14 
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30 

31 

1S64> 

Jan.     1 

2 
3 
4 
5 
6 


Clear.    Moon.    No  A.B.  seen  at  8f**. 

Mostly  ov't.     Moon.     Obs.  impos. 

Ov't.     Obs.  impos.  to  9^*^,  and  doubtless  all  night. 

Mostly  ov't.     Obs.  impos.,  probably  all  nieht. 

Ov't.     Obs.  impos.  to  10**,  and  doubtless  all  night. 

Mostly  clear.     Moon.     No  A.B.  seen  to  9**.  [obs. 

Ov't  early ;  aft.  clear  overhead.     No  A.B.  seen  to  9**,  but  no  certain 

Ov't.     Ods.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Mostly  clear.    No  A.B.  to  10*>. 

Clear.     No  A.B.  to  9\ 

Clear.     No  A.B.  to  ^\ 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Ov't.     Obs.  impos.  to  8**,  and  probably  all  night 

Clear.     No  A.B.  seen  to  9^*». 

Ov't.     Obs.  impos. 

Ov't.     Obs.  impos. 

Partly  clear.     No  A.B.  at  8*». 

Clear.     No  A.B.  to  9»». 

Ov't  to  9** :  doubtless  all  night ;  ov't  before  dawn  of  6th. 

Showery  ab't  7**,  aft.  cl'r :  moon :  no  A.B.  at  9*»  50" :  no  A.B.  at  44** 

Clear.    Moon.     No  A.B.  at  9*».  [to  4^**  a.m.  of  7tL 

Clear.     Moon.     No  A.B.  seen  at  9**. 

Clear.    Moon.     No  A.B,  seen. 

Clear.     Moon.     No  A.B.  seen  at  9^. 

Clear.    Moon.     No  A.B.  seen  at  9**. 

Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 

Mostly  clear.    Moon. 

Clear,  or  chiefly  so.     Moon.     No  A.B.  seen  to  0**. 

Clear.     Moon.     No  A.B.  seen  to  9**. 

Ov't. 

Clear.     No  A.B.  to  8»». 

Clear  early  in  evening.     No  A.B.     Ov't  in  N.  about  7*". 

P'y  cl'r.     No  A.B.  seen  to  10**,  but  obs.  much  embarrassed  by  cl'ds. 

Partly  clear.     No  A.B.  seen  to  9**. 

Partly  clear.     No  A,B.  seen  to  9**. 

Ov't.    Obs.  impos.  to  9**,  and  probably  all  night. 

Clear. 

Clear. 

Clear. 

Clear, 

Ov't. 


Susp.  auroral  light,  low  on  hor.,  once  or  twice  during  ev'g. 
No  A.B.  to  9\ 
No  A.B.  to  9**. 

Snowing  most  of  the  night,  and  till  noon  of  29th. 


Ov't  and  snowing.     Obs.  impos.  to  9*^,  and  probably  all  night. 

Clear.    No  A.B.  to  9\ 

Clear.     A.B.  all  the  evening.  (467) 

Py  cl'ded  and  hazy.     No  A.B.  seen  to  9**,  but  obs.  nec'y  imper£ 
Clear.    No  A.B.  at  9**. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
I  Mostly  ov't.    Obs.  impos.  to  9**.    Cleared  off  during  night. 
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Feb. 
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Clear  until  about  8**,  after  which  o\\.    Moon.    No  A.B.  seen* 
Clear  early  in  ev'g.     Moon.     No  A.B.  seen.     After  about  8**  ov't. 
Partly  clear.     No  A.B.  seen. 
Partly  clear.     No  A.B.  seen. 
i  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
jOv't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**  at  least. 

Mostly  ov't.     Moon.     No  A.B.  seen.     Obs.  nearly  impos. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't.     Obs,  impos.  to  9**,  and  doubtless  all  night. 
Mostly  ov't.     Obs.  nearly  impos. 
Ov't.     Obs.  impos.  to  9^,  and  later. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 
Clear.     No  A.B.  to  9^. 
Clear.     No  A.B.  to  9*». 

Clear.     Most  of  the  evening  saw  no  A.B.*  {^^^) 

Clear.     No  A.B. 
Clear.     No  A.B. 

Ov't.  Obs.  impos.  to  9**,  and  doubtless  all  night. 
Ov't.  Obs.  impos.  to  9**,  and  doubtless  all  night. 
Clear.     A.B.  from  dusk  to  9*^  at  least.*  (469) 

Clear.     No  A.B.  seen  to  9**.     Obs.  suspended  from  6^^**  to  9^. 
Ov't.     Obs.  imnos.  to  9**,  and  probably  all  night. 
Mostly  clear.    No  A.B.  seen  to  9^. 
Mostly  clear.     Moon.     No  A.B.  seen  to  9**. 
Mostly  clear.     Moon.     No  A.B.  seen  to  9**. 
Mostly  clear.     Moon.     No  A.B.  seen  to  9^. 
Clear.    Moon.     No  A.B.  seen  to  9**. 

Ov't  and  snowing.     Obs.  impos.  to  9^,  and  probably  all  night. 
Clear.     Moon.     No  A.B.  seen  to  10**. 
Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 
Ov't  and  raining.     Obs.  impos.  to  10**,  and  doubtless  all  night. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Clear.     Moon.     No  A.B.  seen  to  9**. 
Mostly  clear.     Moon.     No  A.B.  seen  to  9^. 
Ov't.     Obs.  impos.  to  9^**,  and  doubtless  all  night. 
Ov't.     Obs.  impos.  to  9**,  and  probably  all  ni^ht. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Ov't.     Obs.  impos.  to  10**,  and  probably  all  night. 
Nearly  clear.     No  A.B.  seen  to  9**. 
Clear.     No  A.B.  to  9**. 
Clear.     No  A.B.  to  8^**. 
Clear.     No  A.B.  to  7^**. 

Ov't :  obs.  impos.  to  9**,  and  d's  all  n't :  driving  snow-storm  all  n't. 
Very  clear.     No  A.B.  to  9**. 
Ov't.     Obs.  impos.  to  10^**,  and  probably  all  night. 

Mostly  clear.    No  A.B.  to  8**. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 


Jan.  28d.— About  Sh  90m  saw  on  N.  horizon  a  bright  light  of  more  than  80®  ampUtade,  but 
not  extending  upward  more  than  29  or  3^.    Probably  A.B. 

Jan.  28th.— AmpUtude  W^y  100<>,  or  more ;  elevation  smaU,  8<>  to  S^' ;  light  strong.  I  saw  nti 
weU  defined  itreamera. 
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Feb.  2*7  j  Clear.     No  A.B.  to  9\*  (469) 

28  Ov't.     Obs.  impos.  to  9**.     Xearly  clear  towards  dawn  of  Mar.  Ist. 
Mar.     1 1  Cleiar.     Moon  interferes.     No  A.fe.  seen  to  9**. 

2  j  Ov't     Obs.  impos.  to  9**,  and  doubtless  all  night. 

3  \  Ov't.     Obs.  impos.  to  9^,  and  probably  all  night. 
4 '  Mostly  clear.  (?)     No  A.B. 

6 1  Clear.     Moon.     No  A.B.  to  8|\ 

6 1  Clear.     Moon.     No  A.B.  to  9^. 

7 1  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night.  [A.B. 

8  i  Ov't  early  in  ev^g ;  thunder  shower  about  7^ ;  at  9**  cl'r :  moon :  no 

9  i  Ov't.     Obs.  impos.  to  9 J**,  and  doubtless  all  nie^ht. 

10 ;  Ov't.  y        ^^  ^ 

11  Clear.     Moon.     No  A.B.  seen  to  9\ 
12 '  Clear.     Moon.     No  A.B.  seen  to  9\ 

13  i  Nearly  cl'r  early  in  ev'g:  moon:  no  A.B.  seen:  at  8**  and  after  ovH. 

14  Mostly  ov't.     Moon.     Obs.  impos.  to  9\ 

17  Ov't. 

18  Clear.     No  A.B.  to  9^     (Nor  at  10\    [F.  B.]) 
19, Clear.     No  A.B.  to  9^ 

20  Clear.     No  A.B.  to  9\     (Nor  at  \2\^.    [F.  B.]) 

21 1  Clear.     Faint  auroral  light  during  the  evening.*  (^^0) 

22  j  Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night. 

23  Ov't.     Now  and  then  a  few  stars  to  be  seen.     (F.  B.) 


24 


Clear.     No  A.B.  to  9\ 


25  i  Clear.     No  A.B.  to  9^     (An  A.B.  (?)    [F.  B.J) 

26  Ov't:  obs.  impos.  to  9^  p.  all  n't.  (Cl'r:  no  A.B.  seen  at  10\  [F.B.]) 
27 1  Clear.     Aurora  Borealis. 

28  Clear.     Aurora  Borealis. 

29  Clear.     Aurora  Borealis. 

30  Ov't.     Obs.  impos.  to  9^*,  and  doubtless  all  night. 

31  Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 
Apr.     1  Ov't.     Obs.  impos. 

2 1  Clear.     Moon.     No  A.B.  seen  to  9**. 

3 1  Clear.     Moon.     No  A.B.  seen  at  9**. 

4  Clear,  mostly.     Moon. 

6 1  Mostly  ov't. 

6 1  Mostly  ov't. 

7  i  Mostly  ov't.     Obs.  impos.  to  9^  at  least. 

8!  Hazy.     Moon.     No  good  obs. 

9 1  Ov't.     Obs.  impos.  to  9^,  and  doubtless  all  night 
10 1  Mostly  ov't.     Obs.  impos.  to  9**. 
1 1 1  Clear.     Moon.     No  A.B.  seen  to  9^** 


*««««« 


20 
21 
22 
23 


Clear.  No  A.B.  to  9^ 

Clear.  A.B.  seen  from  8**  onward.*                                             {^^^) 

Ov't.  Obs.  impos.  to  9^,  and  doubtless  all  night. 

Clear.  A.B.  from  end  of  twilight.*                                             (*^^) 


Feb.  27th.— A.B.,  seen  about  lOh  by  Mr.  Lyman  Baird,  chiefly  a  low  arch,  of  about  45^  am- 
plUade. 

March  21»t. — Apparently  none  at  Oh. 

April  21»t.— Amplitude  l(XP  or  more,  upward  extent  10®  or  IS^',  without  many  definite 
•treamer»  while  I  watched. 

April  23d.— Amplitude  9C<'  or  more,  light  pretty  bright,  extending  up  25^  or  dO^,  with  laint 
streamers.    Did  not  observe  after  8h  45m. 

18 


May 
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Apr.  24 
25 
26 
27 
28 
29 
30 
1 
2 
8 
4 
5 
6 
1 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


23 
24 
25. 
26 

■ 

3 
4 
5 
6 

7 

11 
12 

15 
16 

22 
23 
24 
25 
26 
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Mostly  ov't.     Obs.  impos.  to  9**. 
Clear.     No  A.B.  to  9**. 

Obs.  impos.  to  9^,  and  probably  most  of  the  night. 

Obs.  ini]K)S.  to  9**,  and  probably  all  night. 

Obs.  impos.  to  9**,  and  probably  all  night. 

Obs.  impos.  to  9**,  and  doubtless  all  night. 

Obs.  impos.  to  9^,  and  doubtless  all  night. 
Moon.     No  A.B.  seen  to  9**.     Obs.  imperfect. 

Obs.  impos.  to  10**,  and  doubtless  all  night. 

Obs.  impos.  to  8**,  and  doubtless  all  night. 

Obs.  impos.  to  9^,  and  doubtless  all  night. 
Clear  to  about  9**.     Moon.     No  A.B.     At  9*»  thinly  ov't. 
Clear.     Moon.     No  obs. 
Clear.     Moon.     No  A.B.  seen  at  8}^. 


Ov't. 

Ov't. 

Ov't. 

Ov't. 

Ov't. 

Clear. 

Ov't. 

Ov't. 

Ov't. 


Clear.     No  A.B.     (F.  B.) 
Mostly  ov't.     Obs.  impos. 


Jane 


Ov't,     Obs.  impos. 

Ov't.     Obs.  impos.  to  9**. 

Partly  clear.     Aloon.     No  obs. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  nijofht. 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Clear.     Faint  auroral  light  about  9**. 

Clear.* 

Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night 

Ov't.     Obs.  impos.  to  8^,  and  doubtless  all  night. 

Clear.     No  A.B.  to  \0\ 

Clear. 
Clean 
Ov't. 
Ov't. 

Clear. 
Clear. 


8??1 


Moon. 
Moon. 


No  A.B.  seen  to  10^. 

No  A.B.  seen  to  9^. 
Cloudless,  but  hazy.     Moon.     No  A.B.  seen  to  0\ 
Nearly  clear.     Moon.     No  A.B.  seen  to  9**. 
Ov't.     Obs.  impos.  to  9**,  and  doubtless  all  night. 

Mostly  ov't  to  9**  at  least. 
Ov't  to  9*»  at  least. 

Ov't.     Obs.  impos.  to  9**,  and  probably  all  night. 

Cloudless,  but  very  hazy.     Om.  impos.  to  9^,  and  d's  all  night. 

Ov't. 

Ov't. 

Clear. 

Clear.     (No  A.B.  at  9^**.     [F.  B.]) 

Mostly  clear  to  9^**,  and  no  A.B.    At  10**  nearly  ov't. 


Hay  lOih.— Suipected  some  unuaaal  UlumiDation  in  the  N.  about  ^ ;  prolNibly  aUght  A.B. 
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Extracts  fbom  an  Auroral  Register  kept  at  New  Hayex,  Conn., 

BT  Mr.  Francis  Bradley. 

Mr.  Francis  Bradley,  now  of  Chicago,  III,  kept  an  Auroral  Register  in 
New  Haven,  beginning  in  June,  1842,  and  extending  to  June,  1854.  From 
this  Register  Mr.  Herrick  made  frequent  extracts,  marking  them  with  the 
initial  letters  F.  B. ;  and  these  extracts  are  given  in  the  preceding  pages. 
But  not  finding  them  later  than  1850,  the  Committee  of  Publication  had  in- 
ferred that  Mr.  Bradley's  observations  did  not  extend  beyond  that  time. 
After  all  of  Mr.  Herrick's  Register,  except  the  last  two  pages,  had  been 
printed,  they  were  gratified  to  learn  that  Mr.  Bradley  continued  to  observe 
as  long  as  Mr.  Herrick,  and  that  thus  essential  additions  could  be  made  to 
his  record,  and  especially  that  the  gaps  in  it  could  be  filled. 

The  two  Registers  have  been  compared  throughout,  and  every  entry  of 
Mr.  Bradley's  that  furnishes  additional  information  likely  to  be  of  value,  is 
given  below.  It  has  not  been  thought  necessary,  however,  to  give  the  ob- 
servations for  those  nights  when  both  Mr.  Herrick  and  Mr.  Bradley  state 
that  no  aurora  was  seen,  even  though  the  latter  obser\'ed  to  a  later  hour  of 
the  evening.  This  method  of  selection  brings  out  an  undue  proportion  of 
apparent  discrepancies  between  the  two  observers.  Most  of  these  are  evi- 
dently due  to  their  reporting  the  state  of  the  sky  as  it  appeared  at  differ- 
ent moments. 

During  part  of  the  time  covered  by  his  observations,  Mr.  Bradley  had 
diarge  of  the  Obser\'atory  in  Yale  College,  and  gave  instruction  in  Practi- 
eal  Astronomy.  His  careful  accuracy  in  astronomical  observations  justifies 
special  confidence  in  his  records  of  the  aurora. 

In  the  following  pages,  auroras  reported  by  Mr.  Bradley  are  numbered, 
when  they  have  not  been  numbered  in  Herrick's  Register. 


May28 

July  4 
Oct.  30 
Nov.    2 

11 

21 

Dec.     1 


Jan.  23 
Mar.  28 


Tolei:ably  clear  this  evening,  some  clouds  in  the  south ;  supposed 

faint  aurora  at  9** ;  no  streamers ;  very  doubtful. 
Partially  clear.    About  ll'*  stars  shone  brightly. 
Tolerably  clear.     No  A.B.  at  8i*». 
Clear;  hazy  near  horizon.     No  A.B.     Thought  I  saw  a  faint  light 

along  the  north,  but  could  not  be  satisfied  that  it  was  A.B. 
Very  clear.     Moon.    Taint  suspicions  of  an  A.B.  at  8** ;  was  not 

satisfied  that  there  was  one. 
At  6**  considerably  cloudy.     At  8J**  clear,  fine  A.B.     Moon  began 

to  interfere.     At  11**  should  think  it  not  all  gone.  (^78) 

Clear,  here  and  there  a  cloud :  susp.  a  faint  A.B.  at  1 2**,  but  not  cert. 

Clear  at  ^^,     No  A.B.     Cloudy  at  8**,  9*»,  and  10*»,  and  p.  all  night. 
Cloud V ;  fair  at  9^^.     No  A.B^     Seemed  rather  lighter  than  usual 
in  the  N.  at  10^^,  but  do  not  think  there  was  any  A.B. 


140 

IMS. 

Apr.     2 


Apr.     5 


May  23 


June  5 
20 

Aug.  23 
29 

Sept.  4 
18 

20 

Oct      4 

14 


Nov. 

24 

27 

Dec. 

8 

24 

Jm.     1 

8 

14 

Feb. 

n 

Mar. 

6 

Apr. 

17 

May 

8 
17 
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Clear.  No  A.B.  Saw  a  well  defined  strip  of  light  about  40°  long, 
resembling  the  comet  so  nyich  that  I  tooK  it  for  one  at  first  sisfht ; 
but  it  moved  pretty  fast  sideways.  It  was  below  the  pole  about 
4**  or  5®  when  first  seen  (at  7^**) ;  moved  upward  and  eastward 
until  it  pointed  6°  east  or  south  of  Arcturus,  when  it  was  faint 
and  just  distinguishable — a  curious  sight :  I  called  it  an  auroral 
streak ;  extent  about  20°  east  and  west  of  Pole  star  (40°  long) ; 
could  discover  no  other  traces  of  an  aurora.  There  were  none 
at  9^.  Its  light  was  a  little  stronger  than  that  of  the  comet  on 
the  11th  or  17th,  but  resembling  it  very  much — decidedly  diver- 
gent from  one  end ;  greatest  width  not  over  1  °  till  nearly  extinct 
when  it  appeared  perhaps  1^°  or  1^°,  losing  its  end  first  and  be- 
coming pretty  uniformly  wide. 

Clouds  on  the  northern  and  western  horizon.  An  aurora  about  7^** ; 
uncertain  when  it  disappeared :  no  streamers.  (Should  probably 
be  Apr.  6th.) 

Heavy  cloud  on  western  and  northern  horizon,  above  it  apparently 
brighter  than  an  ordinary  sky ;  saw  no  streamers  at  9^.     Rain 


Moon. 


(479) 


apparently  an 
(480) 


from  9^**  to  10i^     Cloudy  at  10i»>. 

Cl'y  in  N.  at  9** ;  tolerably  clear  in  S.  hemisphere. 

Cloudy.    Tolerably  clear  at  ni^\    No  A,B. 

Not  very  clear  in  north  at  8**  or  9** ;  saw  no  A.B. 

Clear  at  10\     No  A.B. 

Somewhat  cloudy  in  north.     No  A.B.  at  lO'*. 

Cloudy.     Clear  spaces  in  the  north  at  about  11** 
A.B.     No  streamers  seen. 

No  A.B.     Rather  hazy  at  10\   • 

Mostly  cloudy :  clear  spaces  of  sky  in  N. :  no  A.B.  at  11** :  moon. 

Clear.  First  saw  an  auroral  bow  in  the  N.  at  6 J**,  not  very  well 
defined,  rather  faint,  about  5®  or  6®  at  highest  part ;  no  stream- 
ers. Noticed  it  until  7**.  Looked  again  at  lOj*", — ^then  a  gene- 
ral brightness,  perhaps  12**  or  14°  high,  the  brightest  part  E.  of 
N.  Moon  rose  about  9^**  and  very  much  interfered.  The  light 
in  the  north  was  of  a  red  color. 

Cloudy  to  1 1^** ;  very  clear  on  moniing  of  26th  at  6^** ;  strongly 
suspect  an  A.B. — probably  Milky  Way. 

Clear,  Wa«  uncertain  whether  there  was  an  A.B.  east  of  north 
near  horizon  at  8}**,  or  not ;  seemed  to  be  lighter  there  than  in 
neighboring  portions  of  the  heavens.     Moon  near  quarter. 

Here  and  there  a  clear  space,  but  at  11**  ov't,  and  prob.  all  night. 

Ov't  to  11**.     Clear  next  morning  at  4**.     No  A.B. 

Clear.     Moon.     No  A.B.  to  12**. 

Clear.    Think  there  was  no  A.B. 

Clear  to  ll^     There  may  have  been  a  slight  A.B.  at  11**;  did  not 

look  critically. 
Alternately  clear  and  cloudy*     No  A.R  at  11**. 
Cloudy  to  9^**,  when  it  began  to  be  clear.     Clear  at  Hi**,  except 

low  cloud  in  N.     Somewhat  cloudy  at  12^**.    Moon. 
Cloudy  to  10**,  and  doubtless  later;  two  or  three  clear  streaks  in 

the  noith  looked  rather  bright,  but  think  there  was  no  A.B. 
Cl'y  to  about  9i** ;  cl'rin  N.  at  10^** :  very  bright,  but  think  no  A.B. 
Ov^t  to  81"*;  between  that  and  11**  cleared  off.     No  A.B.  at  11**. 

Cloudy  and  rainy  next  moniing. 
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Qe  10  i  Too  cloudy  to  allow  good  obs.  at  8^ ;  looked  out  at  10**,  too  cloudy ; 
again  at  11^^ ;  quite  light  in  N.  under  large  cloud,  but  think  there 
was  no  A.B. 


ly    2 
6 

16 


17 


26 

31 

)t,     1 

21 
t.      5 

11 
22 

c.   25 

\.      5 

b.     2 

26 


Clear.     No  A.B.  to  9^. 

Clear  to  1 0\  Cloud  in  K  and  W.  with  lightning.  No  A.B.  CPy 
about  10}^,  and  rain.     Clear  at  11^**.     No  A.B. 

Ov't  early  in  evening.  At  S^**  very  fain  Clear  at  10^**  to  1 1**,  and 
probably  later.  No  A.B.  Looked  rather  light  in  N.E.  between 
clouds ;  doubtful  about  there  being  any  A.B.  at  df ^. 

Clear  early  in  ev'g ;  at  1 0**  clouded  in  N. ;  at  1 1+**  clear.     No  A.B. 

No  A.R  Watching  for  meteors  from  9^^  to  3^  a.m.  Clouds  con- 
cealed three-eighths  of  them;  five  persons  saw  367  meteors. 
Ov't  after  b^  b"^. 

Somewhat  cloudy  early  in  evening ;  at  9^  fair.     Moon.     No  A,B. 

Hazy  in  early  part  of  evening.     No  A.B.  to  9**. 

Scatterins:  clouds  in  N.  to  8^.     No  A.B. 

Clear,     l^o  A.B.  at  10\ 

Clear.  No  A.B.  to  lO**.  Susp.  an  A.B.  at  10|*»,  but  very  doubtful ; 
saw  no  streamers. 

Clear.     No  A.R  to  10i»».     Rather  light  in  N.  about  iV". 

Clear.  About  9^^  suspected  an  A.B. ;  saw  no  streamers.  Moon 
shining  most  brilliantly. 

Clouds  fill  the  sky,  with  here  and  there  clear  spaces.  Moon.  No 
A.B.  at  9^     None  at  10^ 


Thin  clouds :  at  9**  clear  streak  on  N.  hor.  about  4°  wide.     No  A.B. 
Clear :  rather  light  in  N.  at  Sf* :  hardly  think  there  was  any  A.B. 
Cloudy  to  7**,  with  a  slight  sprinkle  of  rain.     Clear  from  8**  to  1  \\ 
I     Suspicion  of  A.B. ;  saw  no  streamers  in  a  few  minutes  watcb. 
27  Ov't  to  8**,  and  perhaps  later.     Clear  at  10^,  but  hazy  in  N.     Clear 
at  12\     No  A.B. 
r.     5  Ov't  to  10**,  with  slight  snow  storm.     Clear  streak  in  N.  at  11**  and 
perhaps  before,  about  8°  or  9°  from  horizon ;  heavy  cloud  over  it. 
y  17  Ov't:  began  to  cl'r  ab't  8** ;  crrat9i**:  moon:  no  A.B. :  ov'tatlO^ 
le    4  Hazy,  with  a  few  clouds ;  north  considerably  obstructed  by  clouds 
at  times:  tolerably  good  obs.     No  A.B.  to  lOj**. 
9  Cl'y  from  hor.  up  20° ;  very  thick,  dusty  atmosphere :  ov't  a  little 
after  9** ;  tolerably  clear  at  10**.     No  A.B. 
17  Clear  to  12**.     Moon.     Suspected  a  slight  A.B.  about  11^** ;  saw  no 

streamers,  no  arch,  but  diffuse  light. 
24|Ov*t  to  10^     At  11**  north  nearly  clear.     No  A.B. 
80  Thick  cloud  on  the  N.  hor.  about  10®  high;  otherwise  clear.     No 


14 
20 
25 

28 


31 


A.B.,  though  it  was  very  light  just  above  the  cloud,  and  behind 
it  (prob.  daylight),  at  9 J"  to  9^**.     At  9^**  scarce  any  of  this  light. 

Ov't  to  9^** ;  quite  hazy  at  10**. 

Clear  at  Ridgefield,  Conn.     No  A.B.  to  9**.     Moon. 

Quite  hazy ;  some  clouds.     No  A.B.  at  9**  to  9;]^**. 

North  obstructed  to  9^** ;  after  that  clear,  and  a  faint  auroral  arch 
was  visible,  not  defined  below,  but  pretty  well  defined  above. 
No  streamers.  Extent  60°  or  70°  on  horizon ;  did  not  much  re- 
semble an  auroral  arch  as  they  usually  appear. 

Clear  to  9*».  No  A.B.  After  9^  cloudy  to  10**,  and  probably. later. 
(It  is  probable  that  Mr.  Herrick's  reference  to  Mn  Bradlev  [see 
p.  74]  at  this  date  is  an  error.  This  date  ought  not  therefore  to 
have  Deen  numbered  in  Herrick's  Register.) 


Bradley*  B  Auroral  JRegister. 

Some  clouds  obstruct  north.     No  A.B.  at  8** ;  none  at  9*, 

North  almost  entirely  filled  with  clouds  to  9^.  Looked  rather  bright 
among  clouds  at  9**.     Scarcely  think  there  was  any  A.B. 

Very  clear.  Moon.  Suspected  a  slight  A.B.  at  9**,  out  concluded 
that  there  was  none. 

Mostly  clear.  At  7**  N.  very  much  obstructed ;  no  signs  of  an  A.B. 
At  9^  somewhat  obst. ;  some  signs  of  an  A.B.,  though  scarcely 
think  there  was  any.     Clear  at  9^**. 

Clear.  No  A.B.  to  10**.  Looked  rather  light  in  N.  at  10^,  but  be- 
lieve there  was  no  A.B. 

Very  clear:  no  A.B.  to  1^ :  moon :  p'y  cl'r  8f**  to  6**  a.m. :  no  A.B. 

Not  entirely  cl'r  to  6^^** ;  at  7^**  very  cl'r.  No  A.B.  at  lOj^^.  Looked 
rather  light  in  N. ;  bright  moon,  and  favorable  place  for  obs. 
Scarcely  think  that  there  was  an  A.B. 

Hazy.  No  A.B.  to  lO*'.  A  person  informs  me  that  about  6^^  or 
7**  he  noticed  what  he  thought  was  an  A.B.  Soon  clouded  over ; 
saw  no  streamers. 

Ov't  to  lO**,  except  cl'r  15"  ab't  ^^  and  a  short  time  bet'n  7^  and  S**. 

Partially  clear  for  a  short  about  6**  to  6^**.     Ov't  to  10*». 

Clear.  No  A.B.  to  8^**.  Saw  Biela's  comet  this  evening  about  37' 
less  A.R.  than  Kappa  Piscium,  about  the  same  -f-  dec.  It  was 
a  nebulous  looking  object  with  pretty  bright  nucleus,  with  three 
bright  points  like  small  stars,  out  seen  only  by  indirect  vision 
occasionally.  Tail  3'  or  4'  diameter  (or  length) — very  difficult  to 
determine  about  the  direction  of  it.  It  appeared  turned  toward 
the  sun.  A  small  nebulous  spot  preceded  it  about  two  or  three 
minutes  in  arc. 

1M6« 

Jan.     2  Mostly  ov't  to  10**.     About  11**  a  narrow  clear  ^streak  W.  of  N. 

Feb.     6 

10 

Mar.  16 

17 

18 
19 


142 

1M6. 

Aug.  22 

29 
Sept    7 

28 

29 

Nov.  12 
15 

26 


Dec.    1 

18 
29 


29 
Apr.  20 

May  25 
July  29 
Aug.  24 


29 


which  was  very  bright.     Some  suspicion  of  A.B. 

Thin  filmy  clouds  covered  the  sky.     No  A.B.  to  10**. 

Ov't  to  10**,  except  a  short  interval  of  broken  clouds  about  7**. 

N.  much  obst.  at  8^**,  tolerably  cl'r  at  9** ;  some  suspicions  of  A.B. ; 
but  conclude  there  is  none.     None  at  10**. 

Clear  to  fri**;  cloud  in  N.  at  9**.  At  10**  clear;  had  suspicions  of 
A.B.  about  9^  to  10**,  but  am  inclined  to  think  there  was  none. 

Clear.     No  A.B.  to  10**,  though  it  appeared  much  like  17th. 

Clear;  rather  more  like  an  A.B.  than  the  two  preceding  ev'gs,  but 
very  doubtful  about  any  A.B. 

Considerably  hazjr  at  8^^**,  clear  at  10**,  no  A.B. 

Mostly  clear,  yet  inclining  to  cloudiness.  Part  of  the  N.  sometimes 
obscured :  no  A.B.  to  9^** ;  in  the  observatory  to  that  time. 

Ov't.     At  11**  tolerably  clear  in  the  N. ;  obs.  imperfect. 

;  Mostly  ov't.     At  9^**  N.  considerably  clear,  no  A.B.  to  9f **. 

An  A.B.  sprung  up  about  8**  or  8^** — streamers  rather  numerous — 
no  well  defined  arch — mixed  with  so  much  cloud  near  horizon  as 
to  destroy  the  symmetry  of  the  arch.  About  8J**  it  gathered 
into  patches  of  light,  with  here  and  there  a  faint  streamer.  Most 
of  the  light  was  E.  of  N.  point.  Two  or  three  bright  streamers 
E.  of  N.  were  observed  to  move  E, :  none  others  were  certainly 
seen  to  move. 

Almost  wholly  ov't  at  Ridgefield,  Conn.  At  10**  some  clear  space 
in  the  N.,  and  under  a  cloud  about  5®  or  6®  high,  thought  tnere 
was  an  A.B. — thought  I  saw  a  streamer  or  two,  but  it  might 
have  been  the  contrast  of  cloud  and  sky.    It  soon  clouded.    (481) 
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Aug.  30  j  Clear  at  Ridgfield ;  very  strongly  suspected  an  A.B.,  but  saw  no 

I     streamers:  noticed  it  at  intervals  from  9**  to  10^. 
Sept  14 1  Clear;  slightly  suspected  some  auroral  light  about  9^  or  9i**. 

21  Clear.  First  noticed  ab't  8^**  an  A.B. ;  a  band-shaped  mass  of  light. 
I  did  not  watch  for  streamers.  About  10**  it  nad  increased  in 
brightness  and  extent.  Not  a  very  regularly  shaped  arch,  but 
a  mass  of  light  extendinffperhaps  65**  or  70®,  and  quite  red,  par- 
ticularly that  portion  W.  of  N.  There  were  numerous  red 
streamers,  some  of  them  extending  up  40^ 

22  Clear.  Fii-st  noticed  a  bank  of  auroral  light  about  8f  ^ ;  watched  it 
at  intervals  up  to  10^*",  but  saw  no  streamers  certainly.  It 
changed  very  little  during  the  whole  time. 

23  I  Clear.  Noticed  about  8**,  an  arch-shaped  bank  of  auroral  light, 
not  over  2*  or  3*  high.  At  10*"  it  had  increased  in  brightness, 
extent,  and  elevation.  Amplitude  about  60®  or  65®,  and  5®  or  6* 
high;  pretty  well  formed.  Saw  no  streamers  certainly,  but 
thought  I  oDserved  one  occasionally  extending  upward  4®  or  6* 
from  the  arch. 

Parti V  clear  at  7**.     Ov't  at  8|*»  and  9**.    At  11^  clear,  suspected  an 
A.fi.,  not  a  very  good  obs. 
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Partly  cPr  at  8^,  but  a  cloud  on  the  earth.    Moon.    No  A.B.  to  9*. 

7  Ov't  to  11*»  and  probably  later:  at  12*»  clear  N.  and  W.    Thought 

there  was  an  A.B.  (482) 

Quite  hazy.  No  A.B.  at  8** ;  yet  it  was  quite  light  among  the 
openings  or  thinner  haze.     At  10^  ov't. 

Clear.  Saw  about  9^"*,  a  bright  A.B.  with  streamers.  It  increased 
in  magnitude  and  splendor,  and  nearly  equaled  those  of  1837-39. 
5 '  CIV,  m'y :  no  A.B.  to  10*» :  very  slightly  susp.  faint  aur.  light  aVt  9^. 
7  Clear.  About  8**  first  noticed,  while  in  the  observatory,  an  auroral 
arch  with  innumerable  streamers.  It  increased  in  splendor  and 
magnitude  till  11\  At  9^**  first  noticed  an  arch  of  light  span- 
ning the  heavens  from  E.  to  W.  and  passing  S.  of  the  zenitL 
About  10*»,  Pollux  was  in  the  middle  of  the  band,  which  was 
moving  South,  During  all  the  time  innumerable  streamers, 
tinted  "green  and  purple,  were  marching  and  countermarching, 
performing  evolutions  indescribable.  At  10^*  sheets  of  light 
swept  upward. 

N.  slightly  obst  to  9*»,  at  10^  wholly  ov't.    Moon.     Saw  no  A.B. 
30 1  Entirely  ov't  at  9** :  now  and  then  a  little  clear  sky.     At  9^^  quite 
a  light  streak  in  N.  low  down ;  probably  owing  to  moon  and 
contrast  of  light  and  dense  clouds. 

Ov't  except  here  and  there  a  few  stars  to  be  seen.  Thought  it 
quite  light  in  the  N.E.  through  the  openings  in  the  clouds; 
presume  it  was  the  contrast. 

Mostly  clear,  some  clouds  on  horizon;  hazy,  yet  stars  tolerably 
comtpicuous.  No  A.B,  to  10**,  vet  a  light  m  the  N.  attracted  at- 
tention ;  think  there  was  no  A.b. 

Ov't,  and  a  shower  about  8^** ;  nearly  clear  at  9^^  and  no  A.B. : 
clouds  interfered  very  much.     Appeared  quite  light  through  some 
of  the  openings  before  and  after  10**, 
21  i  Entirely  ov't  9**  to  10**;  clear  from  7^**  to  about  9*»  and  no  A.B. 


22 


Thkk  clouds;  entirely  ov't  to  lO**. 
Clear.    First  noticed  an  A.B.  about  9*>.    At  9}*»  a  fine  arch  about  4* 
high,  ampL  about  60* ;  very  soon  a  second  one  formed,  7*  high 


144 
1M7. 


Sept  16 


Oct     1 
Nov.  14 

•     16 


19 
30 

Dec.     8 

26 
1M8. 

Jan.     4 

6 

1 

23 

29 

Feb.     6 


16 

25 

Mar.  22 

Apr.  28 

30 

May  27 


28 

July  28 

Aug.  17 

21 

23 

27 

Sept    8 

Oct  21 


Bradley^  Auroral  Regiater, 

and  ampl.  90®  more  or  less ;  but  cut  off  at  Eastern  end.  Both 
arches  rose  upward  gradually,  soon  after  which  the  upper  one 
broke  up  into  patches  of  li^ht,  which  continued  to  move  south- 
ward :  quite  ill-defined.  The  first  arch  continued  tolerably  per- 
fect to  10^**,  when  I  ceased  looking  at  it  from  the  observatory. 

Clear.  A.B.  I  first  saw  streamers  V  to  10**  high  about  8^^,  with- 
out much  other  light,  though  the  moon  was  shining.  The  moon 
set  about  10**,  after  which  and  even  before,  there  was  a  segment 
of  an  arch  4®  or  6*  alt.  and  60®  to  70®  ampL  About  the  time  the 
moon  set,  the  arch  had  become  mere  patcnee  of  light.  Some  few 
streamers  then. 

Cl'r :  no  A.B.  to  1 0  J^ ;  there  was  a  slightly  suspicious  light  in  the  N. 

Slightly  suspected  an  auroral  light,  between  7J^  to  8**,  but  too 
cloudy  and  too  much  moonlight  to  determine  with  any  certainty. 

Much  clouded  to  10^.  Clear  in  the  N.  at  10  J^  and  to  U**.  Slight- 
ly suspected  an  A.B.  at  11**.  It  may  have  been  occasioned  by 
the  moon  which  was  in  quadrature. 

Slightly  suspected  an  A.B.  through  an  opening  in  the  clouds  about 
8^.     Entirely  ov't  in  a  few  minutes :  moon. 

CFr  to  ab't  9J^ ;  think  there  was  no  A.B.  yet  a  faint  auroral  light 
slightly  suspected  at  times.     Ov't  at  9J". 

Clear  to  7** ;  ov't  to  lO**.     Mostly  cl'r  at  1 1^.     Was  there  an  A.B.  ? 

Clear.     Slightly  suspected  auroral  light  at  8**. 

Clear.     Slightly  suspected  a  faint  auroral  light,  but  am  inclined  to 

think  that  there  was  none. 
Ov't  to  10*^.     Clear  at  12** ;  saw  no  A.B. :  poor  obs. 
Ov't  early :  at  1 1^**  cl'r,  and  perhaps  earlier ;  saw  no  A.B. :  poor  obs. 
Cl'r.  Strongly  susp.  an  aur.  light  ab't  8** ;  saw  no  streamers :  moon. 
Clear.     No  A.B.  at  7**  to  7^'* :  none  at  9*».     Suspected  A.B.  at  1 1^^ ; 

not  a  very  good  obs. 
Ov't  to  9**  and  doubtless  later,  snowing  at  8^^**.    Mr.  Pardee  saw  an 

AB.  through  an  opening  in  the  clouds  about  6  a.m.  of  the  7th. 

It  was  of  a  red  color.  (483) 

Clear.    Moon.    About  9*^  to  9^^**  suspected  some  auroral  light,  but 

was  uncertain. 
Cl'r.    Strongly  susp.  some  aur.  light  ab't  — ^,  but  at  10  J**  concluded 

there  was  none. 
Nearly  clear  at  9f**.     No  A.B.  seen ;  some  clouds  in  the  way. 
Almost  wholly  ov't  to  9**,  partially  clear  at  times.     N.  obsc.  at  10**. 
Clear.     Strong  suspicions  of  a  sl't  A.B.  ab't  9"* :  saw  no  streamers. 
Clear.    About  9^**  suspected  a  slight  A.B.,  but  a  few  minutes  watch- 
ing confirmed  it,  as  I  saw  one  streamer  distinctly,  and  two  or 

three  others  faintly :  the  one  reached  up  to  about  7®  or  8®  alt.  E. 

ofN.     Atll|»*ov't 
Almost  wh'y  ov't  to  10**.     Through  an  opening  in  the  clouds  ab't 

9^**  slightly  suspected  some  A.fi.,  but  was  uncertain. 
Almost  wh'v  ov't  from  9*»  to  9^**.     Clear  at  10^^** ;  could  see  no  A.B. 
Sky  much  obsc.  by  clouds.     No  A.B.  seen  from  the  observatory. 
Ov't  entircly  to  9^     At  9f**  saw  the  light  of  an  AB.  above  the 

trees ;  could  not  be  mistaken :  saw  no  streamers. 
Clear,  and  no  A.B.  at  12**. 

Clear.     AB.  slightly  suspected  about  9**,  but  think  there  was  none. 
Clear.     No  A.B.  seen  at  8^**,  nor  at  10**.     Not  a  very  good  obs. 
Ov't  early.    M'y  cl'r  at  9^**,  but  hazy  in  N.  Saw  no  AB. :  poor  obs. 


MS. 


t. 

23 
29 

V. 

8 
29 

3. 

16 

17 
19 
22 

L    14 

Bradley* %  Auroral  Register.  145 

An  arch  of  70"  amplitude,  and  6°  or  6®  high,  from  7^  to  9^^. 
Ov't   to  ^\^,     Some  openings  in  the  N.  about  7^,  but  indicating 

nothing  unusual 
Obs.  impos.  early.     Clear,  but  moon  at  10** ;  made  no  good  obs. 
Clear.     Saw  a  tall  bank  of  auroral  light  about  8^**.     At  9**  saw  no 

traces  of  A.B. 
Ov't  to  7**  and  also  at  8^**.    The  New  Haven  Journal  and  Courier 

of  the  18th  says  there  was  an  aurora.  (^^^) 

Nearly  clear.     A  fine  aurora  from  early  in  the  evening  to  11**. 
Clear,  saw  no  A.B. :  not  a  very  good  obs. 
Ov't  to  7^**.     Cleared  off  about  9**.     Saw  no  A.B.  at  10^** ;  not  a 

very  good  obs. 

Ov't  to  9**  and  prob.  later.  Some  clear  streaks  in  the  N.  about  10** 
which  showed  I  think  without  mistake  an  A.B.  My  obs.  was 
not  very  good  on  account  of  obstructions,  but  I  had  little  doubt 
of  an  aurora.  (486) 

5.  1 8  M'y  ov't,  yet  a  few  open  spaces  in  the  N.  at  8**  which  looked  very 
light.     I  judged  there  was  an  A.B. :  did  not  look  alter  8^**.  (486) 

23  Clear.     Slightly  suspected  an  A.B.  but  was  quite  uncertain. 

r.  1  Ov't  in  N.  at  7**.  At  8^**  to  9**  some  clear  sky  on  northern  hori- 
zon. Appears  quite  suspicious,  but  think  the  light  due  to  the 
moon  and  to  contrast. 

18  An  arch  at  7**  and  again  at  9** ;  amplitude  100°,  altitude  11®. 

r.  1  Clear.  Moon.  I  had  hardly  a  doubt  that  there  was  an  A.B.  about 
9**.     Saw  no  streamers.  (487) 

13  Nearly  ov't  up  to  10**;  stars  dimly  seen  overhead;  a  few  bright 
openings  in  N.  about  9J**,  prob.  due  to  contrast. 

19  Clear.     iNo  A.B.  to  9**  from  observatory.     It  appeared  a  little  sus- 

picious, but  I  saw  no  streamers,  and  concluded  there  was  no  A.B. 

24  Clear.     Some  long  low  clouds  in  N.     Bright  between  them  but 

prob.  due  to  contrast. 
26  Ov't  at  7|**;  at  10**  nearly  clear;  hazy  and  some  clouds  in  the  N. 
low  down.     No  A.B.  although  it  appeared  light  among  the  cl'ds. 
le    1  Considerable  cl'r  sky  at  times  to  8^  or  9**.     At  10**  n'y  or  quite  ov't. 
7  Partially  cloudy.     No  A.B.  at  10**.     Moon. 
23  M'y  clear.     Long  cloud  in  N.  at  10**  and  a  little  before :  slight  sus- 
picion of  an  A.B.  but  probably  due  to  twilight  and  contrast. 
ly     8  Almost  wholly  ov't;  a  narrow  clear  streak  obs.  at  10**  in  the  N* 

quite  bright :  prob.  due  to  contrast. 
g.    3  Clear  at  Ridgefield,  Conn.     No.  A.B.  seen  at  9**. 
4  Clear  at  Ridgefield.     No  A.B.  seen.     Moon. 
6  Partially  cl'r  at  Ridgefield :  moon :  no  A.B.  seen  at  10** ;  cl'ds  interf. 

10  O'vtto  10^     (Some  cl'rsky  ab't3**or4**  a.m.  of  thellth.  [A.N.  S.]) 

1 1  Partially  clear  at  9^**,  but  saw  no  A.B. 

15  Clear.     No  A.B.  at  9^** :  at  9f**  N.  obstructed  with  broken  clouds. 

A  very  slight  suspicion  of  an  A.B.  about  9^**. 
>t.    8  Broken  clouds  fill  tne  N.  at  9^^**.     The  spaces  revealed  considerable 

brightness,  but  I  considered  it  due  to  contrast. 
20 1  Mostly  cl'r :  at  about  9^**  low  cl'd  in  the  N. :  clear  above ;  concluded 

that  there  was  no  A.B.  though  I  had  a  very  slight  suspicion. 


23 
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Mostly  clear;  strongly  suspected  some  auroral  light  at  10**.     Saw 
no  streamers  in  a  few  minutes  watching.     Cl'ds  interfered  a  little. 
Clear.     Moon.     No  A.B.  seen  at  10^^**,  yet  very  slightly  suspected. 
Clear.     No  A.B.  at  9^**.    A  slight  suspicion  of  one  about  11**. 
19 
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Partially  clear.    No  A.B.  at  11^. 

Sky  covered  with  cirri ;  slightly  suspected  an  A.B. 

Clear.  At  about  9^*^  had  some  suspicions  of  an  A.B.  At  11^  had 
scarcely  a  doubt,  but  saw  no  streamers.  (488) 

Ov't ;  began  to  clear  off  before  9**.     Moon.     No  AB.  seen  at  9*^. 

Clear.  Saw  an  auroral  arch  about  5*  or  more  high,  60®  or  more 
ampL    At  11**  saw  it  again;  no  streamers. 

Clear.  A  fine  A.B.  At  9'*  a  fine  arch  10**  to  12*  high,  90**  or  less 
ampL  ;  splendid  streamers.     Arch  broke  up  at  9^^  or  before. 

Clear.  A  pretty  bright  A.B.  No  well-denned  arch:  streamers 
numerous.  It  increased  about  11**  but  I  was  not  in  a  position  to 
observe  it. 

No  A.B.  at  8^,  did  not  observe  after  twilight  ceased,  partially  cl'y, 
showery,  but  much  clear  sky  during  ev'g. 

Clear.     Moon.     Think  there  was  no  A.B.  bi 
picions  of  one  about  9**. 

CI  ds  prevented  obs.  most  of  the  ev'g ;  no  A.B.  seen  to  12**.  Moon. 

Had  some  suspicions  of  an  A.B.  about  10**  20"*  but  clouds  inter- 
fered too  much  to  determine. 

Clear.     No  A.B.  seen  to  9^**  from  observatory.     Full  moon. 

Clear,  at  9^^  to  9f ** ;  think  there  was  a  slight  A.B.  Saw  no 
streamers.  (489) 

Clear  mostly ;  a  low  cloud  in  the  N.  A  faint  A.B.  seen  about  10**. 
At  11^  it  was  bright  with  a  few  streamers.  At  12^  it  had  di- 
minished considerably. 

Clear.     Suspected  a  slight  A.B.  about  10^  :  saw  no  streamers. 

Partly  clear.     Some  clear  streaks  in  N.     No  A.B.  seen  at  10 J**. 

Clear.  Suspected  an  A.B.  At  9 J**  to  10**  from  observatory  saw 
no  streamers.     Moon. 

Partly  ov't.     No  A.B.  seen  at  9^**.    Moon. 

Nearly  clear  about  1 0^** :  had  hardly  a  doubt  that  there  was  an 
A.B. ;  clouds  interfered  somewhat.     Saw  no  streamers.       (490) 

Ov't  to  10**,  and  probably  later. 

Partially  clear.    N^o  A.B.  at  9**. 

Clear.    No  A.B.  to  8^**.     None  at  10** ;  yet  a  very  slight  suspicion. 

Clear.  An  A.B.  seen  about  10** ;  faint  in  the  moonlight,  but  very 
decided  :  some  streamer-like  appearances  K  of  N.  Like  a  mass 
or  bundle  of  streamers.  (491) 

Clear.    Moon.     No  A.B.  seen  at  10**. 

Clear.    No  A.B.  at  10\ 

Nearly  clear.  A  low  cloud  above  which,  about  4*  high,  one  or  two 
streamers  were  seen  by  two  persons  about  6^**.  None  seen  after, 
nor  were  there  any  suspicions  of  an  A.B.  (492) 

Partly  clear.     Wholly  so  in  the  N.  at  11** :  no  A.B.  seen. 

Ov't  and  snowing  to  8^**.     Clear  at  10^** :  no  A.B. 

Clear.  An  A.B. :  no  form,  but  a  diffused  light.  Saw  no  stream- 
ers, but  have  scarcely  a  doubt  of  an  aurora.  (493) 

No  AB.  seen  at  10**. 

Cl'ds  along  the  hor.  from  3*  to  8®  high :  cl'r  above  it :  no  A.B.  at  9^**. 

Clear.     No  A.B.  at  -**. 

Clear.    No  A.B.  at  8\     None  at  9^\ 

Ov't  (?)  all  the  evening  to  10**,  and  probably  later. 

Ov't  to  9**,  and  probably  later. 

Clear.    No  A.B.  at  8^*.    None  at  10**. 
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Clear.    No  A.B.  at  10^. 

Nearly  clear  in  the  N.     No  A.B,  seen  at  10''. 

Clear.    No  A.B.  awn  at  10''. 

Partially  clear.     No  A.B.  seen  at  lO"". 

Cloudy.    Ov't  to  »A\ 

Ov't  an<J  snowing  at  8". 

Ov't  and  drizzlinjf  rain  to  about  8^ :  at  8^  snowing  again. 

Clear      lK...(i.     No  A.B.  seen  at  S^*. 

fartially  clear.     No  A.B.  Been  at  10".     Moon. 

Clear.     No  A.B.  seen  to  !()'•. 

No  A.R  seen.     Thinly  ov't  to  10^ 

Clear.    No  A.B.  seen  at  -".    Low  cloud  in  N.  at  -*. 

Ov't  to  (10''?) 

Ov't  to  10*',  and  probably  later. 

Ov't  to  Oj''. 

Ov't  and  stormy ;  probably  all  oight 

Ov't 

Ov'l  to  ll*,  nnil  probably  later. 

A  few  clear  atreakn :  no  A.B.     Appeared  rather  light,  but  prob- 
ably owins  to  tiie  contrast. 

Clear.     No  A.B.  to  9i^ 

Clear,     First  nuticod  a  general  light  about  8J*  low  down. 

Ov't,  and  rain  alimu  9V'. 

Ov't  from  s""  til  111':     Bcfure  B"  no  A.B.:  many  clouds. 

Clear.     No  AB.  to  Sj" :  none  at  10", 

Clear.     No  AB.  to  10^*. 

Cloudless :  haze  obscured  stars  within  16°  to  20'  of  tbe  horizoB. 

Clear.     An  A.B.     First  noticed  streamers  from  the  observatory  at 
9^ :  no  arch  and  not  much  light :  general  light  only  at  1 1  j^. 

Clear.    An  A.B. ;  ill-defined  arch  1   to  1^°  hig£    A  few  «f~»"">' 
seen  at  0\ 

Ov't  to  10",  and  probably  later. 

Clear.     No  A.B.  at  lOi". 

Cloudless  but  hazy.    No  A.R  seen  to  10''. 

Ov't  and  rainy  to  9^".    Ov't  doubtless  later. 

Clear.     No  A.B.  to  lO^ 

Partially  clear.     No  A.B.  seen  at  10*  to  11''. 

Ov't,  and  some  rain  about  8^''. 

Ov't  to  10",  iiii.i  [in.l,al>ly  later. 

Sky  covered  wiili  tliiti  clouds  to  fl". 

Ov't  to  10'',  and  probably  later. 

Clear.     Moon.     No  A.B.  seen  at  10*. 

Ov't.    Moon  shone  clearly  at  9",  but  no  AB.  seen  to 

Ov't 

Clear.     No  AB.  at  10". 

Clear.     Moon.     No  AB.  at  9''. 

Partially  clear.     Moon.     No  AB.  at  10*. 

Ov't  and  rainy  all  night. 

lOv't,  probably  all  nighL 

Ov't  and  rainy,  probably  all  night. 

Ov't. 

Ov't  and  rainy,  probably  all  night. 

Ov't  to  9^",  and  doubtless  later. 

Ov't  to  10",  and  probably  later. 

Clear.    No  AB.  to  9^". 
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Mostly  clear.    Slightly  cloudy.    No  A.B.  at  10*. 

Clear.     No  A.B.  to  10'', 

Clear.     No  A.B.  to  10^ 

Clear.     No  A.B.  at  lO"". 

Clear.     No  A.B.  at  lO"-. 

Ov't  to  10^ 

Clear.     No  A.B.  at  10*. 

Ov't  to  10'',  and  oome  rain. 

Broken  clouds  in  the  N.  about  8^.    Did  not  look  out  after  that. 

Mr.  K  W.  Blake  says  there  was  an  A.B.  about  lOf*  to  11'':  no 

streamers. 
Clear.     No  A.B.  at  10*. 
Ov't  up  to  — *■. 
Ov't  to  10",  and  reining. 
Ov't  to  lO"",  and  raining. 
Clear.    Moon.     No  A.B,  seen. 
Ov't  to  lO''. 

Sky  filled  with  clouds  at  10*  and  11*. 

Thin  cloud  in  N,    Moon  at  10^"  shone  brightly,    NoA.B.  seen. 
Ov't  and  rainy  to  10*   mni  doubtlesa  later. 
Ov't  and  rainy  to  9",  ami  duubi loss  later. 
Ov't  to  10*,  and  probably  later. 
Obs.  impoB.  at  10*.     Cloudy  all  the  evening. 
Clear.    Moon  about  full    No  A.B.  seen  at  lOp, 
No  A.B.  seen  at  B*  to  10*. 

Oba.  hardly  noAsihle,  oti  accouot  of  moon  and  clouds. 
Clear.     NoA.B.  seen  at  10^ 
Clear.     No  A.B.  seen  at  fl",  nor  before, 
Ov't,  probiilily  all  uii^bt. 

Ov't.     It  was  clear  at  3°  a.m.  of  21st.    No  A.R 
Clear.     No  A.B.  at  10*. 
Ov't     A  thunder  shower  at  9*. 
Clouds  interfered  at  10*,    Think  there  was  no  A.B. 
Clear.    No  A.B.  to  11*. 
Clear.     No  A.B.  at  10*. 
Clear.     No  A.B.  at  10*. 
Ov't  to  10*.     Some  rain  during  the  night. 
Clear.     No  A.B.  at  10*. 
Ov't  and  rainy. 
Ov't,  probably  all  night. 
Clear.     No  A.B.  at  10*,  or  at  lOj*. 
Ov't  to  10*  and  later. 
Clear.     No  AB.  to  10*. 

Partiallv  clear.    Obs.  almost  or  quite  impos.  the  whole  ev'g  to  10*, 
Clear.    'No  A.B.  to  10*. 
Clear.     An  A.B. :  no  streamers  seen  :  an  arch  W  to  60*  amplitude; 

broken  and  in  patches.     Moon, 
Ov't.     Obs.  impos, 

Ov't.     Obs.  impos.  to  B^*,  and  doubtless  later. 
Ov't  to  9*. 

Ov't.    Moon.    Obs,  impos. :  some  rain  aboul  10*. 
Clear.    No  A.R  seen  to  10*.    Moon. 
jOv't,  and  thunder  shower  about  9*. 
I  Clear.     Moon.    No  A.B.  seen  about  10*. 
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Clouds  obatmct  the  view.    Moon.    No  A.R  seen  at  10^. 

Obs.  nearly  or  quite  impos.  to  9'';  at  10"  nearly  clear.    Moon. 

No  A.B.  Been. 
Obstruct«d  by  cloads.    Moon.     Oba.  nearly  impos. 
\i>.\..I!.  about  9*. 
Clear.     Xo  A.B.  atlOi^ 

Clear,  but  a  little liazy:  no  A.B.  seen  about  ll". 
Clear,  a  little  hazy :  no  A.B,  at  11". 
Clear.     No  AB.  at  10". 
Clear.     KoA.B.  at  9^". 
Ov't  to  ft'',  iinil  jjTObalily  later, 
Ov't  to  lo^'',  and  prohablv  all  night, 
Obs.  impos.  on  account  of  ulouds. 
Clear.     No  A.B.  to  lO" 
Clear  first  part  nf  evening.     Ov't  at  10". 
Clear.     I  had  scarrely  a  doubt  of  an  A.B.  about  S^*  to  lO*.     Saw 

no  etiviiiiK'i's,  uorarch:  general  light.  {^^) 

Ov't.     OI.S.  impos. 
No  A.B.  seeti  aoout  9". 
No  A.B.  Been  about  lOj''. 
Obs.  impoB.  most  of  the  evening. 

Obs.  nearly  impOB. :  part  ot  the  time  to  lO"  auite  impos. 
Ov't ;  rain  dunng  the  whole  night  at  intervals. 
Clear.     No  A.B.  seen  at  8^  :  too  much  daylight 
Obs,  impos.  on  account  of  clouds. 
Clear,     No  A.B.  seen.    Moon.     A  few  clouds. 
Clear.     Moon.    Saw  no  A.B.  at  lO"". 
Ov-t :  prob.  alt  night. 

Ov't  to  10",  and  prob.  all  night.    Violent  thunder  shower, 
Obs.  difficult  on  account  of  clouds.    Moon. 
Hazy      Haw  no  A.B.  at  10". 

Obs.  inipon.    Clouds  and  moon.     Some  clear  sky,  but  saw  no  A,BL 
Clear.     Haw  no  A.B.  to  9*. 
Clear.    Moon.    No  A.B,  seen  at  10", 
Ov't  to  10^. 

Ov't  to  10''  in  the  N.  and  W. 
About  8^"  first  saw  bundles  of  streamers:  no  arch  vinble,  nor 

light  i\iL-|it  very  lowdown.     Did  not  watch  it  after  10":  not 

much  Been  besides  streamers  to  this  time ;  some  quite  bright :  alt. 

25°  to  30".  (496) 

Partially  clear.     No  A.B.  seen  to  lO"". 
Ov't, 

Clear.     No  A.B.  at  9". 
Clear.     No  A.B.  at  10". 
Clear,  or  moBtly  so.     No  AB.  at  10", 
Clear.     No  A.B.  at  lO*. 

Ov't  an-K  rainy  to  lO**,  and  ov't  doubtless  later. 
X  oy\  all  cv^e;.     Clear  once  when  I  rose  in  the  night,  but  no  A.B. 
(.'U-:ir,  ('\(.-^i'|)t  a  low  cloud  which  covered  much  of  an  aurora  visible 

above  it.     A  few  Btreamers  at  about  9^",  and  at  10"  only  general 

light.  <496) 

No  A.B.  at  9i". 
Ov't. 

Clear.     No  A.B.  at  10». 
Ov't. 
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Clear.    No  AB.  at  9i\ 

Ov't  to  10^ 

Clear.     Moon.     No  A.B.  seen  to  10\ 

Clear.     Moon.     No  A.B.  seen  at  9^^, 

Ov't. 

Ov't  mostly  to  9^. 

Clear.    Moon.    No  A.B.  seen  to  9^^. 

Ov't  to  10\ 

Clear.     No  A.B.  seen  to  10**.    Moon. 

Ov't  at  10^**.    Some  clear  sky  before  this.    Moon.    No  A.B.  seen. 

Ov't  at  10»». 

Little  clear  sky  in  N.  to  1|**.    Then  m'y  cl'r  in  N.  to  2*  5"» :  no  A.B. 

Clear.     No  A.B.  seen  at  10^.    Moon. 

Clear.     No  A.B.  seen  at  9^^. 

Clear.    NoA.B.  atlO\ 

Clear.    No  A.B.  at  9\ 

Ov't  to  lO**,  and  probably  later. 

Ov't  and  rainy  to  lO**. 

Clear.     No  A.B.  at  91** ;  a  low  cloud  in  the  N. 

Clear.     No  A.B.  at  9^  to  9|»». 

Ov't  to  10**,  and  probably  later. 

Ov't  to  10**,  and  doubtless  later. 

Clear  at  9^**.     No  A.B. 

Clear.     No  A.B.  to  10\ 

Clear.     No  A.B.  to  10^ 

Ov't  to  10**,  and  doubtless  later. 

Clear.     No  A.B.  at  9**. 

Clear.     No  A.B.  at  10**. 

Clear.    No  A.B.  at  — ** :  very  clear. 

Clear.    No  A.B.  at  10^ 

Clear.    No  A.B.  at  9**,  or  at  9^**. 

Ov't  at  9**,  and  probably  later. 

Only  partially  clear.     No  A.B.  seen  at  9^. 

Clear.     Moon.     No  A.B.  seen  at  10**. 

Clear.    Moon.     No  A.B.  seen  at  9^^** :  about  8**  it  was  cloudy. 

Clear.  Moon.  No  A,B.  seen  at  8}**.  (After  1**A.B.  of  first  class, 
reported  to  Prof.  Denison  Olmsted.)  (4^*^) 

At  10**  sliffhtly  ov't. 

Clear.  ]m)on.  About  8 J**  saw  two  auroral  arches,  the  upper  20® 
in  alt.  At  9**  only  the  lower  arch  was  visible :  red  light  in  N.E. 
Saw  but  little  more  to  9**,  when  it  began  to  cloud  over.  At  10** 
ov't  thinly.  (498) 

Clear  to  9**,  when  it  began  clouding.  At  8^**  saw  an  arch,  or  a  frag- 
ment of  one,  and  twice  saw  bright  streamers  with  rapid  lateral 
movement,  after  which  clouds  obscured  the  whole.  Arch  19* 
alt. :  dark  bank  below.  (499) 

Nearly  clear.     No  A.B.  seen.    Moon. 

Clear.  No  A.B.  at  9^**.  (A  splendid  A.B.  seen  about  1**  a.m.  of 
11th.    See  N.  Haven  Journal  and  Courier  of  the  15tL)       (500) 

No  A.B.  seen  at  9|**. 

Partly  clear.     No  A.B.  seen  at  9}**.    Moon. 

Ov't  and  rainy  to  9^**,  and  probably  ov't  later. 

Clear.     No  A.B.  seen  at  lO**.     Moon. 

Clear.    No  A.B.  seen  at  9^**,  none  at  10^**.    Moon. 

Clear.    No  A.B.  at  8**,  nor  at  9**. 
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Clear.    No  A.B.  at  9*». 

Clear.     No  A.B.  at  9**  to  9^^. 

Clear.     No  A.B.  at  10^ 

Ov't  to  10*»,  and  doubtless  later. 

Ov't  to  — ^\  at  10^  a  little  clear  sky  visible.     No  A.B.  seen. 

Ov't  to  9^^^*,  and  doubtless  later. 

Cold  and  clear.     No  A.B.  at  9^** ;  none  at  10^. 

No  A.B.  at  9** ;  none  at  9^**. 

Ov't  most  of  the  evening.    At  10^  nearly  clear. 

Clear.     No  A.B.  at  10^ 

Clear.     No  A.B.  at  9'> ;  none  at  10*^. 

Partially  clear.  A  splendid  red  Aurora.  At  7*"  25°*  fine  exhibition 
of  streamers  converging  from  every  point  of  compass.  Those 
on  the  S,  of  the  centre,  or  corona,  (which  was  scarcely  a  corona,) 
lO''  to  15°  long.  At  ^^  a  fine  exhibition  still  in  theE.  or  E.  by 
N.  Clouds  interfered  very  much.  At  2^**  a.m.  Prof.  Olmsted 
reports  a  dark  segment  in  N.,  8®  high  and  90®  ampl.  Streamers 
at  3*'  40™.     See  New  Haven  Journal.  (601) 

Ov^t  to  9**,  and  prob.  later. 

Clear.  Moon  to  10**.  At  10^**  saw  a  large  streamer  or  a  bundle 
of  streamers.     Very  little  general  light  in  N.  (502) 

Clear.     Moon.     No  A.B.  seen  from  8 J**  to  10|**,  from  observatory. 

Mostly  clear.     No  A.B.  seen  at  10^^.    Moon. 

No  A.B.  seen  at  10*»  to  10^\ 

Clear  at  9**.  Obstructed  with  stratified  clouds  at  11^.  Moon.  Ap- 
peared very  light,  but  probably  due  to  moonlight. 

No  A.B.  seen  at  9**.     Slightly  suspected  one  about  7**.    Moon, 

Partially  clear  to  8|*'.  Moon.  No  A.B.  seen.  At  11^  clear,  down 
to  within  4®  or  5°  of  the  horizon :  no  A.B,  seen. 

Ov't. 

Nearly  clear.  Suspected  an  A.B.  at  9*".  Saw  no  streamers,  in  a 
few  minutes  watching. 

M'y  clV.    A  cloud  on  hor.  3®  to  4°  high ;  quite  light  above  it.    Moon. 

Clear  at  7''.     No  A.B.  seen.     Ov't  at  9**. 

Clear.     No  A.B.  at  9f\ 

Clear,  inclining  to  clouds.     Some  suspicions  of  an  A.B.  at  8^^^. 

Clear.  No  A.B.  seen  from  observatory  to  8**.  None  seen  at  9f* ; 
not  a  very  good  obs. 

Clear.     No  A.B.  at  9**,     A  very  faint  suspicion. 

Clear.     Moon.     No  AB.  seen  at  10**. 

Ov't  up  to  9**. 

About  7**  saw  a  horizontal  brush  of  light  E.  of  N.  across  the  handle 
of  the  dipper,  Eta  and  Zeta,  which  almost  immediately  vanished. 
Soon  another  smaller  brush,  a  degree  or  two  lower  down,  ap- 
peared and  vanished.  Saw  no  other  except  an  unusual  light  on 
the  horizon.  None  at  9** ;  at  10^**  a  little  cloudy.  It  was  misty 
all  the  evening. 

Nearly  ov't.     Clear  at  10**  from  horizon  up  6°  or  7®,     No  A.B.  seen. 

Ov't  to  10**.     At  4**  A.M.  of  7th  clear.     Moon.     No  A.B.  seen. 

Ov't  to  about  9** :  at  10**,  or  a  little  after,  nearly  clear.  No  A.B. 
seen.     It  was  a  little  suspicious,  however. 

Clear  at  Ridgefield,  Conn.    Susp.  A.B.  about  10** :  saw  no  streamers. 

Clear.    Moon.     No  A.B.  seen  at  9**. 

Clear.    No  A.B.  to  9**. 
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Clouds  filled  the  N.  at  10**.  There  were  strong  indications  of  an 
A.B.     I  had  scarcely  a  donbt.  (503) 

Clear.     No  A.B.  at  10^ 

Clear.     Moon.     No  A.B.  seen  at  9^^. 

Clear.     Moon.     No  A.B.  seen. 

Clear.     Moon.     No  A.B.  seen  at  10\ 

Clear.     Moon.     No  A.B.  seen  at  9^**. 

Ov't  first  part  of  evening ;  too  hazy  to  obs.  to  10**. 

Clear.  About  9f**  the  whole  N.  was  filled  with  streamers,  from 
the  horizon.  Red  light  at  10^^ ;  some  streamers;  no  arch ;  con- 
siderable general  light. 

Almost  wh^y  o\\ :  appeared  quite  susp.  in  places  through  the  cPds. 

Clear.     No  A.B.  seen  at  10**. 

Clear.  An  A.B. :  low  arch  on  horizon  nearly.  Streamers  at  8^** ; 
two  arches.     Settled  down  into  general  light  at  10**.  (504) 

Ov't  to  10**,  and  probably  later. 

Nearly  ov't. 

Nearly  ov't.     Obs.  nearly  impos.  to  10**. 

Clear.     No  A.B.  seen. 

Ov't. 

Clear.     No  A.B.  seen  at  10**. 

Clear.     Moon.     No  A.B.  seen. 

Clear.    Moon.    No  A.B.  seen  at  10^**. 

Ov't  to  10**,  and  probably  all  night. 

Clear.     No  A.B. 

Clear.     No  A.B. 

Clear.     No  A.B.  at  ^^. 

Clear.     No  A.B.  at  10\ 

Clear.     No  A.B.  at  10^ 

Clear.     No  A.B.  at  9** ; 

Clear,  but  a  little  hazy. 

Ov't  at  10\ 

Clear.     No  A.B.  at  7**,  nor  at  9**. 

No  A.B.  at  10\ 

Clear.     No  A.B. 

Strongly  suspected  an  A.B.    No  streamers  seen  at  ^, 

Clear.     No  A.B.  seen  at  10\    Moon. 

Clear.     No  A.B.  seen  at  11**.    Moon. 

Ov't  up  to  — **.     Cleared  away  late;  clear  at  10^**, 

Clear.     Suspected  an  A.B.  at  8**,  and  at  10** ;  saw  no  streamers. 

Clear.     Moon.     Slight  suspicion  of  an  AB.  at  8^**. 

Clear  and  cold.     No  A.B.  seen  from  7**  to  9**.     Moon. 

Ov't. 

Clear.    Moon.     Slight  suspicions  of  A.B.  about  10^,  but  doubtfuL 

No  A.B.  seen  at  9^^. 

Ov't. 

Clear.     Some  suspicions  of  an  A.B.  at  10**. 

Cl'r.  A.B.  at  10**  and  after:  no  streamers  noticed ;  no  arch.      (506) 

Clear.     Strong  suspicions,  almost  certainty,  that  there  was  an  A.B. 

Saw  no  streamers  at  10\  (506) 

Cl'r.  Think  there  was  an  A.B. ;  saw  no  streamers :  cl'dsinterf  (507) 
Clear.     There  was  an  A.B.,  I  have  hardly  a  doubt.     No  streamers 

seen  about  10**  in  five  minutes  watching.  (508) 

Nearly  clear.    Moon.    No  A.B.  seen. 


slight  susp.  of  one,  but  place  of  obs.  bad. 
N^o  A.B.  at  10**. 
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Clear.    Moon.    No  A.6.  seen. 

Ov't. 

Clear.     No  A.B.  seen. 

Clear.     Slight  suspicions  of  an  AB.  about  9\\ 

Ov't. 

Ov't  to  10**,  and  probably  later. 

Clear.    Moon.     No  A.B.  at  — ^. 

Clear.    Moon.     No  A.B.  seen  at  10^**. 

Rather  hazy.    Moon.     No  A.B.  seen  at  9^^. 

Clear.    Moon. 

Clear.     Moon.     No  A.B.  seen  at  9^^. 

Clear.    Moon.    No  AB.  seen. 

No  AB.  at  9i*». 

Clear.    No  AB. 

Clear.    An  A.B.  with  streamers  and  broken  arches  about  9^ ;  could 

not  watch  it  long.  (509) 

Clear :  did  not  make  much  of  an  obs. 
Nearly  clear. 

Clear.     Moon.    No  A.B.  seen  at  9^^. 
Clear.    Moon.     No  A.B.  seen  at  9^. 
Not  wholly  clear. 
Mostly  ov^t  at  lO**.    At  9^*"  some  suspicions  of  an  A.B.    It  may 

have  been  the  effect  of  the  risins  moon. 
On  N.  Y.  Central  R.R.  all  night,  dear,  but  saw  no  AB. 
Clear,  or  nearly  so :  poor  obs. 
Ov't. 

Partially  clear.    No  A.B.  seen  at  10**. 
Ov't. 

Ov't,  probably  all  night. 
Ov't,  probably  all  night. 
Clear.     No  AB.  at  10**  to  10^**. 
No  AB. 

Clear.    No  A.B.  seen  at  10**. 
No  A.B.  about  10\ 

Partially  clear.     No  AB.  seen  from  9**  to  9^**. 
Clear  at  9**.    Moon.    Saw  no  A.B. ;  could  not  see  below  20®  alt. 

from  horizon. 
Clear.     Moon.     Think  there  was  no  AB.  at  9 J**. 
Clear.     No  AB.  at  8**,  nor  at  10**. 
Ov't,  probably  all  night. 

Nearly  clear.     Suspected  an  A.B.  about  10** ;  saw  no  streamers. 
Clear.     No  AB.  at  8**  or  10^ 
Clear.     About  8^**  to  10**  an  A.B.     No  streamers;  low  light,  arch 

of  30^  to  40®  extent.  (510) 

Clear.    No  AB.  at  10\ 
Nearly  clear.     Moon.     No  A.B.  seen  at  9**. 
Clear.     Moon.     No  AB.  at  10**. 

Clear.     Suspected  an  A.B.  about  10** :  saw  no  streamers. 
Clear  early  m  the  evening,  but  cloudy  later  till  10**. 
No  A.  B.  seen  at  9**. 
Ov't. 
Ov't  mostly.     A  bright  appearance  among  clouds  in  the  N.    Think 

it  was  contrast. 
Nearly  clear.    About  11**  saw  what  resembled  streamers  among 

clouds:  scarcely  a  doubt.  (^^1) 
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Sept. 


Bradky*B  Auroral  JRegister. 

Clear.    No  A.B. 

Clear.     No  A.B.  at  9f»».     None  at  10\ 

Ov't  and  snowing. 

Clear.  An  auroral  arch  about  6®  high  at  8**.  Continued  to  de- 
crease in  altitude  until  10**.     Nothing  remarkable. 

Clear.     No  A.B.  at  11\ 

Clear  at  10i\    No  A.B. 

Partly  ov't,  but  among  the  clouds  saw  streamers  at  about  6^**.  No 
great  display  of  aurora  seen.  Clouds  covered  the  northern  sky 
at  10^  (612) 

Clear.     No  A.B. 

Clear.     An  A.B. :  low  arch  or  bank  of  light ;  saw  no  streamers. 

Clear.  An  A.B.  About  10**  and  after,  fragments  of  low  arches, 
from  which  shot  up  fine  streamers ;  but  soon  all  diminished. 

Clear.  Saw^  at  9^^**  a  bright  fragment  of  an  auroral  arch  ;  20®  alt., 
East  of  North.  No  streamers  seen;  died  away  about  10^**,  or 
before. 

Ov't  and  snowing. 

Ov't. 

Ov't. 

Clear. 

Clear. 

Clear. 

Ov't. 

Ov't. 

Clear.    Saw  no  A.B. :  poor  observatioxL 

Ov't  to  10**,  and  doubtless  later. 

Ov't  to  10**,  and  doubtless  later. 

Clear.     Moon.     No  A.B.  seen. 

Ov't. 

Ov't. 

Clear.  Fine  A.B.  Numerous  streamers  from  an  irregular  bank  of 
light  on  horizon.  (513) 

Clear. 

Clear.     No  A.B.  at  9**. 

Clear.  A  fine  arch  of  auroral  light  at  8^*,  5*  or  6*  altitude,  70"  or 
80"*  amplitude.     No  streamers.  (514) 


No  A.B.  to  9**. 
No  A.B.  to  9**. 


!!•  Notices  of  Auroras  extracted  from  the  Meteorological  Jour- 
nal OP  Rev.  Ezra  Stiles,  S.T.D.,  formerly  Presideist  of  Yale 
College  ;  to  which  are  added,  notices  of  a  few  other  Auroras 

RECORDED   BY   OTHER   OBSERVERS   AT   NeW   HaVEN,   CoNN.,   CoUcCted 

and  arranged  by  Prof.  Elias  Loomis. 
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Rev.  Ezra  Stiles,  S.T.D.,  was  graduated  at  Yale  College  in  1746,  and  in 
1 749  became  tutor  In  the  College,  in  which  station  he  remained  six  yeara. 
In  1755  he  was  ordained  pastor  of  a  church  in  Newport,  R.  I.  In  1776 
the  events  of  the  war  dispersed  his  congregation,  and  induced  him  to  re- 
move to  Dighton,  Mass.,  and  sul)sequently  to  Portsmouth,  N.  H.  In  1778 
he  became  President  of  Yale  College,  and  continued  in  this  station  till  his 
death.  May  12,  1795. 

President  Stiles  commenced  a  Meteorological  Journal  at  Newport,  in 
January,  1763,  and  continued  it,  with  but  slight  interruptions,  till  May  10, 
1795,  only  two  days  before  his  death.  In  this  Journal  he  made  frequent 
memoranda  of  the  Aurora  Borealis.  These  memoranda  have  been  carefully 
selected  from  the  Journal,  and  are  embodied  in  the  following  catalogue. 

Auroras  observed  at  Newport^  R.  Z,  Lat.  41°  29'  JVI,  Long.  71°  18'  TFT,  by 
Rev.  Ezra  Stiles^  S.T.D.y  formerly  President  of  Yale  College. 

No. 

1763,  Nov.  11.     Coruscations  reached  two-thirds  the  way  to  the  pole 
star,  and  extended  80°  around  the  horizon. 

1764,  Jan.  23.  Aurora  Borealis. 
"  Mar.  5.  Aurora  Borealis. 
"  June  18.  Aurora  Borealis. 
"      Sept.  28.  Aurora  Borealis. 

1767,  May  16.  Aurora  Borealis. 

1768,  July  20.  Aurora  Borealis.     Very  extraordinary. 
"      Aug.    6.  Aurora  Borealis. 
"      Aug.    7.  Aurora  Borealis. 
"      Dec.     5.  Aurora  Borealis. 

1 769,  Jan,  5.  Aurora  Borealis. 
"      Feb.  27.  Aurora  Borealis. 

Apr.  20.     Aurora  Borealis,  10°  high. 

July     7.     Aurora  Borealis.     Streams  scarcely  to  pole  star. 

July     8,  lO'*  P.M.     Arch  of  aurora  from  N.W.  crossed  the  me- 
ridian south  of  zenith.    Passed  a  little  south  of  Alpha  Lyrse, 
"      Oct.     7.     Aurora  Borealis. 
"      Oct.  23.     Aurora  Borealis,  streams. 
"      Oct.  24.     Aurora  Borcalis. 
"      Oct.  25.     Aurora  Borealis. 

1770,  Jan.  17.  Aurora  Borcalis. 
"  Jan.  18.  Aurora  Borealis. 
"  Feb.  28.  Aurora  Borealis. 
*'      Mar.  23.    Aurora  Borealis. 
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24  1772,  July  8.  Great  A.B.  9*^40°  to  Kfi"  and  more.  The  streams 
reached  nearly  to  the  zenith,  and  broad  sheets  of  light  fr^ 
quently  ascending  out  of  the  north,  and  passing  60  or  70° 
in  a  second.     The  coruscations  were  white ;  little  red. 

26      "      July  25.     Great  A.B.  at  9**  evening. 

26  1773,  Jan.   17.     Aurora  Borealis, 

27  "  Jan.   18.  Aurora  Borealis. 

28  "  Jan.   1 9.  Aurora  Borealis. 

29  "  June    6.  Aurora  Borealis. 

30  "  July  1 7.  Extraordinary  Aurora  Borealis. 

31  1774,  Jan.     9.     Aurora  Borealis. 

32  "  Mar.    3.  Aurora  Borealis. 

33  "  Mar.  13.  Aurora  Borealis. 

34  "  Mar.  16.  Aurora  Borealis. 
36  "  Oct.     8.  Aurora  Borealis. 

86  "      Dec.     1.     Aurora  Borealis. 

87  1775,  Jan.  29.     Aurora  Borealis. 


Auroras  observed  at  Dighton^  Mass.^  Lat.  41®  48',  Long.  71°  8'  W. 


38 
89 


1777,  Jan.  28.     Aurora  Borealis. 
"      ]\Iar.    5.     Aurora  Borealis. 


Auroras  observed  at  PortsmoxUh^  N.  JK,  Lat.  43°  4',  Long.  70°  45'  W. 

40:1777,  July  27.     Aurora  Borealis. 

41 

42 
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44 

45 


"      Sept.  24.  Aurora  Borealis. 

"      Nov.  27.  Great  Aurora  Borealis. 

"      Dec.     2.  Aurora  Borealis. 

1778,  Jan.   19.  Aurora  Borealis. 

"      Feb.  17.  Aurora  Boi^ealis. 


Auroras  observed  at  New  Haven,  Conn.y  LcU,  41°  18',  Long.  72°  65'  W, 

46  1778,  Sept.  22.     Aurora  Borealis. 

47  "      Sept.  24.     Aurora  Borealis. 

48  "      Sept.  25.     Aurora  Borealis. 

49  1780,  Mar.    %    Great  Aurora  Borealis. 

60  "  Mar.  30.  Aurora  Borealis. 

61  "  June  23.  Aurora  Borealis. 

62  "  June  24.  Aurora  Borealis. 
.63  "  July    9.  Great  A.B.     At  10^^  coruscations  five  degrees  south 

of  zenith,  and  south  of  Lyra.  At  lO^^**  extended  from  N.W. 
to  between  the  two  stars  in  head  of  Draco  and  the  great  star 
in  Lyra.  Dark  «loud  under  the  pole  star.  Verv  rc3  in  N.R 
at  lO'* — rest  white.  At  10*»  18™  a  beam  arose  trom  the  hori- 
zon at  E.  20®  S.,  crossing  the  meridional  coruscations  K  and 
W.,  ranged  5°  or  6°  south  of  Lyra  and  south  of  zenith,  two- 
thirds  or  three-fourths  across  the  hemisphere.  I  judged  it 
.reached  half  way  from  the  zenith  to  western  horizon.  At 
10^  25"  another  horizontal  or  parallel  coruscation  crossed 
the  Pole  star.  There  were  quadrangular  fields  of  crossing 
beams.     There  was  the  ^jgseatest  variety  I  ever  saw. 

64  **      July  11.     Aurora  Borealis. 

65  **     J>uly  2%.    Aurora  Borealis. 
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66  1^80,  July  28.  This  evening  we  beheld  a  very  singular  aurora.  At 
8**  5**  P.M.  Mr.  Atwater  saw  the  aurora  in  S.E.,  aloft  between 
Lyra  and  Aquila. 

8**  24°\  A  coruscation  rose  in  the  horizon  E.  20®  S.,  and  in 
that  region  a  sheet  of  redness  extending  southerly,  and  a 
sheet  of  whiteness  adjoining  northerly.  None  from  the  pole. 
8**  25"  to  28".  Sheet  of  duskish  redness  spi*ead  round  from 
east  to  south,  or  to  20°  west  of  south,  and  so  round  the  edge 
of  the  horizon,  to  above  half  way  up  to  the  zenith.  Indeed 
the  southern  and  especially  the  S.E.  part  of  the  hemisphere 
was  generally  affected  with  aurora,  while  there  was  nothing 
of  it  in  the  north. 

8^  29".  Considerably  evanescent  in  some  parts,  remaining 
in  others. 

8**  46".  Aurora  arises  in  the  north,  and  spreads  not  in  cor- 
uscations, but  a  sheet  of  whiteness  up  to  the  zenith. 

S^  50".  The  whole  hemisphere  filled  with  light,  E.,  W., 
N.  and  S.  visible  through  mackerel  clouds. 

9^,  White  aurora,  extensive,  covering  to  south  of  zenith. 
9**  36".  Streams  of  white  aurora  ansmg  from  N.  W.,  pass- 
ing by  the  easternmost  star  of  Ui-sa  Major,  coming  thence 
over  to  the  meridian,  and  perhaps  30°  S.  of  zenith,  ranging 
alon^  on  west  side  of  Lyra  and  Aquila,  and  to  south  of  Aquila, 
formmg  a  sheet  of  light  covering  those  stars,  yet  so  transpa- 
rent that  the  stars  appeared  well  through  it. 

9^*  40".  Streams  vanish ;  north  aurora  continues ;  a  black 
cloud  lying  along  under  the  pole  star. 

9^  60".     Extends  to  Jupiter;  luminous  W.  and  E. 
IQh  2m,     The  whole  hemisphere  overcast  with  large  fleeces 
of  clouds,  upon  a  luminous  back  ground.     A  large  luminosity 
due  south,  and  perhaps  10°  high.    The  north  lummous  though 
without  coruscations. 

10**  10".     Very  luminous  in  N.E.,  or  nearer  east. 
"      July  29.     Aurora  Borealis, 
"      Aug.    2.     Aurora  Borealis. 
"      Sept.  21,11^.     A.B.  as  high  as  uppermost  pointer  in  Ursa  Major, 

next  to  and  under  pole  star. 
"      Oct.  30,  10*».     A.B.  around  under  the  pole,  8°  or  10°  high. 
"      Nov.  — .     A  small  aurora. 

"      Nov.  19,  10**.     A.B.  one-third  up  to  pole  star.     After  midnight 
coruscations  extend  above  the  pole  star.     It  maintained  its 
splendor  till  obliterated  by  the  aawning  day. 
**      Nov.  20.     Aurora  Borealis  as  last  night. 
'*'      Nov.  22.     Aurora  Borealis. 
"      Nov.  23.     Small  Aurora  Borealis, 
•*      Nov.  25.     Great  Aurora  Borealis,  16°  high. 

Nov.  26,  7**.  Aurora  in  north.  At  8**  aurora  had  overspread 
the  hemisphere,  and  appai*ently  for  two  hours  high  all  around 
the  horizon.     Very  light  white  in  the  south. 

At  8**  15"  dense  black  cloud  from  north  passed  slowly  over 
toward  the  south.  Two  splendid  luminosities  N.  by  W., 
and  N.  by  E.  At  midnight  clear  starlight,  clouds  all  gone. 
Only  aurora  under  pole. 

68  ''      Now  27,  10^^.     Aurora  an  hour  high  all  around  the  horizon. 

69  *^     N6T:.i28.    Aurora  Borealis. 
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70: 1780,  Nov.  29.     Small  Aurora  Borealie. 

71      "      Dec.  15.     Small  Aurora  Borealis. 

72 1    "      Dec.  19.     Aurora  Borealis. 

73.    "      Dec.  27.     Very  small  Aurora  Borealis. 

74;  1781,  Jan.   17.     Considerable  Aurora  Borealis. 

76  "  Jan.  21.  Very  splendid  A.B.  From  a  permanent  sheet  of 
white  light,  reaching  half  way  from  the  horizon  up  to  the 
pole,  and  extending  one-third  round  the  horizon,  there  as- 
cended streams  or  coruscations  of  red  aurora  near  three- 
quarters  of  the  way  up  to  the  zenith.  At  9**  there  was  an 
intensely  red  sheet  in  the  N.E.  which  gradually  moved  west- 
ward over  the  Great  Bear  and  the  pole  star  into  the  N.W., 
where  it  wore  away  and  disappeared.  The  ascending  red 
coruscations  also  moved  gently  along  from  E.  to  W.,  play- 
ing very  beautifully.  The  lummous  field  began  in  the  even- 
ing, the  coruscations  and  red  movable  field  came  on  a  little 
before  9**,  were  at  their  height  when  the  clock  struck  nine,  and 
the  whole  of  the  playing  scene  might  have  continued  about  a 
quarter  of  an  hour.  The  colunms  Averc  so  movable  and  va- 
riable, and  the  heavens  put  on  so  many  different  appearances 
every  few  minutes,  that  it  is  impossible  to  descnbe  them. 
The  summits  of  the  highest  coruscations  in  their  motion 
westward  passed  perhaps  15°  off  of  Gemini,  and  crossed  the 
northern  mendian  within  30"  of  the  zenith ;  that  is,  reached 
55°  or  60°  above  the  horizon.  The  eastern  azimuth  limit 
might  be  nearest  east,  or  less  than  half  a  point  north ;  the 
western  azimuth  between  N.W.  and  W.,  nearest  to  N.W. 
At  9^**  there  remained  a  strong  permanent  field  of  whiteness, 
or  steady  luminous  aurora,  20°  or  30°  wide  along  imder  the 
pole.  The  eastern  limb  passed  and  touched  Cor  Leonis,  and 
so  the  azimuth  would  be  due  east,  or  more  exactly  E.  2°  S. 
The  easternmost  sheet  overepread  the  mane  of  Leo,  reaching 
toward  Leo  Minor. 
"  Jan.  29.  Small  Aurora  Borealis. 
Feb.  15.     Aurora  Borealis,  10°  liigh. 

Mar.  16.  A.B.  dim  and  small,  perhaps  8°  or  10°  under  pole. 
Mar.  27.  A  great  Aurora  Borealis  tiiis  evening.  I  first  saw  it 
about  a  quarter  before  nine,  when  it  was  only  luminous  from 
the  horizon  up  about  one-third  of  the  way  to  the  pole  star. 
No  dark  cloud  subjacent  as  usual.  Afterward  there  seemed 
at  times  an  intermixture  of  dark  cloud.  At  9^  or  a  little 
after,  coruscations  arose  and  played  in  beautiful  profusion, 
rising  as  high  as  the  pole  star.  An  arch  5°  wide  formed  from 
the  east  horizon  across  over  to  the  western  horizon,  perhaps 
5  or  6  minutes  before  10**.  At  10^  it  passed  over  the  pole 
star  and  Ursa  Minor.  The  coruscation  ceased  from  the  lu- 
minous field  under  the  pole.  At  10**  20"*  coming  over  south, 
or  the  summit  of  the  arch  moving  further  above  the  pole 
star,  and  on  toward  the  zenith,  so  as  to  touch  the  stars  in  the 
tail  of  Ursa  Major.  The  breadth  of  the  arch  or  auroral  zone 
was  equal  to  the  distance  of  the  two  pointers  or  more,  that 
ifi,  five  degrees  broad.  The  arch  is  complete  nearly  from  hor- 
izon to  horizon,  though  at  the  easteni  extremity  a  little  du- 
bious. All  this  Avhile,  light  one  hour  high,  under  the  pole 
star,  but  no  coruscations.     By  10^  20"*  the  arch  had  risen  so 
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as  to  touch  the  stars  in  the  Bear's  tail,  and  began  to  vanish 
or  decay  from  the  pole  westward.  East  end  of  the  arch 
touched  the  horizon  at  E.  2°  S.  by  compass.  Touched  the 
western  horizon  W.  20°  N.  by  compass. 

At  10**  32"  I  found  the  east  end  ascending  from  the  hori- 
zon, passed  through  Alpha  of  the  northern  crown,  and 
through  the  tail  and  back  of  the  Great  Bear,  touching  Beta 
and  Gamma. 

At  10**  37°*  all  the  arch  west  of  the  pole  and  meridian  van- 
ished, except  a  lucid  beam  or  pyramid.  At  10**  44°*  a  renewal 
of  the  arch  westward.  Arch  south  of  Beta  and  Gamma  UrsaB 
Majoris.  A  new  horizontal  beam  arising  under  the  pole, 
where  the  auroral  lucidity  continues.  At  10**  48°*  nearly 
evanished,  breaking  up  apace.  At  10**  52"*  whole  arch  quite 
evanished.  At  11**  aurora  under  the  pole  still,  and  extending 
N.E.  as  high  as  Cor  Aquila?,  and  to  bright  stare  in  Cassiopeia, 
and  a  sensible  light  as  high  as  the  pole  star. 

At  11**  10°*  aurora  continues  in  the  north  under  the  pole, 
and  a  lucidity  on  Cor  Aquilse.  At  midnight,  dark  cloud  lying 
along  under  the  pole,  mterstreakcd  with  horizontal  lights. 
Aurora  seems  breaking  up. 

The  bow  continued  for  three-quarters  of  an  hour,  the  most 
of  the  time  well  defined,  all  the  time  rising  toward  the  ze- 
nith, passing  32°  on  the  meridian  in  forty  or  forty-five  min- 
utes. But  the  horizontal  ends  of  the  bow  or  zone  did  not 
move  so  much. 

80  1781,  Mar.  28,  at  11^**,  a  small  Aurora  Borealis. 

81  "      Apr.  13.     Considerable  Aurora  Borealis  about  9^**. 

82  "      Apr.  14.     Small  Aurora  Borealis. 

83  "      Apr.  15.     Faint  Aurora  Borealis,  low. 

84  "      Apr.  17.     White  A. B.,  two-thirds  up  to  pole. 

85  "      May  11.     A.B.  2  hours  high,  and  three-fourths  round  the  horizon. 
Observed  at  East  Hartford,  Conn. 

86  "  May  17.  Considerable  A.B. ;  observed  at  Brirafield,  Mass, 
"  June    7.  A.B.  30°  high ;  from  N.  30°  E.  to  S.  5°  W. 
"  June    9.  Aurora  Borealis,  great  and  diffused. 
"  June  20.  Small  Aurora  Borealis. 
"  July     9.  Small  Aurora  Borealis. 

Aug.    8.     Small  A.B.,  coruscations  two-thirds  up  to  pole  star. 

Aug.  17.     Small  Aurora  Borealis. 

Aug.  20.     Small  Aurora  Borealis. 

Sept.  18.     Aurora  Borealis,  5°  high. 

Sept.  25.  At  7**  20°*  an  arch  about  20°  above  the  horizon  in- 
clining toward  the  west.  At  8^**  the  coruscations  tend  to- 
ward a  point  in  the  zenith,  one  streak  in  the  west  very  red : 
ascend  in  fiames  similar  to  the  coruscations  from  a  large  fire. 
The  flashes  extended  nearly  to  the  S.W.  The  flashes  as- 
cended with  great  rapidity.  Its  continuance  about  a  quarter 
of  an  hour.  At  Sj**  an  arch  similar  to  the  first,  about  30° 
high.  At  an  instant,  another  arch  over  the  first  about  40° 
high,  both  inclining  toward  the  west.  Streaks  up  from  the 
first  arch,  very  bright,  but  no  flashing.  The  coruscations 
ascend  in  the  form  of  a  cone.  They  point  in  the  zenith.  Im- 
mediately upon  that,  the  flashing  began  in  the  east  and  west 
with  great  rapidity.  A  bright  moonlight  evening.  At  9** 
little  or  no  appearance  of  any  light. 
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96  1781,  Oct.    15.     A.B.  first  appeared  at  8\     At  11**  very  briffht  and 

flashes  with  rapidity,  of  a  red  cast,  in  the  west,  45    above 

the  horizon. 
07      "      Nov.  19.     A.B.,  white  and  red  coruscations.     At  9**  the  main 

body  of  light  as  high  as  in  Great  Bear.     The  coruscations 

in  N.W.  ascended  above  the  pole  star. 

98  "      Dec.  11.     Small  Aurora  Borealis,  15**  high. 

99  1782,  Mar.  10.     Aurora  Borealis,  6°  high. 

100  "      Apr.     1.     Small  Aurora  Borealis,  faint,  15°  high. 

101  "      Apr.  13.     Aurora  Borealis,  light,  10°  high. 

102  "      May    4.     Great  A. B.     At  8*^10"*  streams  ascended  from  X.E. 

to  the  zenith.  At  8**  18"  coruscations  from  east  round  to 
west  by  north,  meet  in  the  zenith,  and  at  their  southern  limit 
formed  an  arch  from  horizon  to  horizon,  passing  through  the 
tail  and  back  of  Leo,  and  a  little  northward,  but  very  nearly 
touching  Cor  Leonis.  Vanished  in  a  few  minutes.  Black 
clouds  lying  along  under  the  pole.  At  8**  30"*  came  over  to 
the  southern  horizon,  partly  in  vertical  streams  and  partly 
by  luminous  nubeculae  oblonga*,  and  other  seemingly  de- 
tached spots  filled  the  southern  hemisphere.  A  very  light 
zone  of  perhaps  five  degrees  around  the  whole  west  and 
south  and  east  edge  of  the  horizon.  Luminous  sheets  of 
brightness  up  aloft  m  east  and  in  west.  Dark  cloud  still  un- 
der the  pole. 

At  8**  45°*  confused  in  south,  coruscations  in  north.  At 
9**  striae  and  coruscations.  At  11**  north  hemisphere  over- 
spread with  great  blotches  of  dark  cloud,  interspersed  with 
light  clouds.     Aurora  gone  in  south. 

103  "      May    6.     Small  Aurora  Borealis. 

104  "      May  24.     Aurora  Borealis,  arched. 

105  "      June    1.     Aurora  Borealis,  20°  high. 

106  '*      June    6.     Small  Aurora  Borealis. 

107  "      July  20.     At  10**  auroral  arch  from  west  a  little  north,  ascend- 
ing and  crossing  a  little  south  of  zenith. 

108  "      -Aug.    5.     Aurora  Borealis,  small. 

109  "      Aug.  12.     Aurora  Borealis,  small. 

110  "      Aug.  26.     Aurora  Borealis.     At  10**,  arch  half  way  up  to  pole. 

111  "      Aug.  27.     Small  Aurora  Borealis. 

112  "      Aug.  28.     Small  Aurora  Borealis, 

113  "      Sept.    9.     Small  Aurora  Borealis. 

114  "      Sept.  13.     Small  Aurora  Borealis. 

115  "      Sept.  30.     Aurora  Borealis,  8°  high  under  the  pole. 

116  "      Oct.     1.     Small  Aurora  Borealis.     Observed  at  Newport,  R.  L 

117  "      Oct.     9.     Small  Aurora  Borealis.     Observed  at  Newport,  R.  L 

118  "      Nov.  26.     Aurora  Borealis,  5°  under  pole. 

119  1783,  Jan.   26.     Aurora  Borealis,  small. 

120  "      Feb.     1.     Aurora  Borealis,  small. 

121  "      Feb.  27.     Aurora  Borealis,  5°  higli. 

122  "      Mar.  24.     Aurora  Borealis,  10°  high. 

123  "      Mar.  27.     Aurora  Borealis,  small. 

124  "      Mar.  29.     Very  great  Aurora  Borealis.     At  7**  34"  arch  from 

W.  by  N.,  near  Venus,  passed  through  belt  of  Orion  and  N. 
of  Sirius.  At  7**  37°*  touched  Rigel,  Sirius,  and  Cor  Hydrae. 
At  7**  39"*  arose  a  new  stream  from  nearest  west,  and  ascended 
through  Rigel  to  Sinus,  5°  wide.    At  the  same  time  a  con- 
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fluence  of  columns  from  all  the  N.W.  and  N.  to  the  zenith 
concurring  in  the  two  stars  in  heads  of  Gemini.  At  7^  44™ 
all  these  over,  but  new  ones  rising  and  playing.  At  7**  69" 
another  arc  in  north,  passed  under  the  pole.  At  S^  1^"*  pyr- 
amids playing  from  the  upper  limb.  At  8*"  11"*  coruscations 
concur  between  Gemini  and  the  two  stars  in  the  head  of 
Leo,  or  in  midst  of  Cancer,  and  on  the  meridian  12°  south  of 
the  zenith ;  but  evanishing  and  faint. 

At  8'*  15™  a  new  arc  rose  from  S.W.  horizon,  touched  Orion, 
Rigel,  Sirius,  or  a  little  below,  and  passed  round  to  eastern 
horizon.  At  8^  20™  the  south  arc,  or  remnant  of  it,  crossed 
through  Lepus,  5°  south  of  Rigel,  and  2°  or  3°  south  of  Si- 
rius. A  branch  issuing  from  it  ascended  through  Sirius. 
At  8^  30™  south  faint  arc  remaining  and  sinking  further 
south,  or  below  Sirius  and  Lepus.  All  the  south  m  aurora 
dim  or  dull  and  faint,  down  to  south  horizon,  and  perhaps 
40°  each  side  the  meridian,  the  upper  side  a  curved  limb  per- 
haps half  way  up  from  the  horizon  to  Sirius.  At  9**  heavens 
full  of  aurora.     I  left  observing. 

1783,  Apr.     2.     Small  Aurora  Borealis. 

126  j  "  Apr.  7.  At  S^  50™  A.B.,  arc  5°  wide  up  within  5°  of  pole  star. 
127'    "      Apr.  24.     Small  Aurora  Borealis. 

"      Apr.  27.     Small  Aurora  Borealis.    Arc  3°  high  along  under  pole. 

"      May     2.     Small  Aurora  Borealis. 

"      June    1.     Aurora  l^orealis. 

"      July  28.     Aurora  Borealis. 

"  Aug.  1.  At  9^  5™  saw  an  auroral  beam  arising  from  W.  19°  N. 
perhaps  15°  above  the  horizon,  ascending  about  Berenice's 
hair,  thence  between  Arcturus  and  Cor  Caroli,  and  ranged 
near  or  through  the  northern  crown,  through  the  stars  in 
Hercules'  hip.  At  9**  30™  crossed  the  meridian  and  passed 
south  of  Lyra,  when  there  ascended  another  stream  from  E. 
horizon  and  joined  that  from  the  west  about  the  vertex.  It 
described  a  crooked  path,  the  upper  part  bending  southward. 
At  9**  40™  evanished. 

1784,  Nov.  15.     Aurora  Borealis. 

1 785,  May     9.     Aurora  Borealis. 
"      June    5.     Aurora  Borealis  and  Australis. 
"      July     3.     Aurora  Borealis. 
"      Aug.    9.     Aurora  Borealis,  small. 
"      Sept.    8.     Aurora  Borealis,  large. 
"      Nov.  29.     Aurora  Borealis,  small. 

1786,  Feb.  28.     At  10^  A.B. ;  from  a  dark  cloud  15°  high  issued  cor^ 
uscations  to  the  pole  star. 

"      Mar.  13.     Great  Aurora  Borealis. 

"  Mar.  19.  Great  A.B.  Auroral  arch  from  E.  to  W.,  half  way 
up  to  the  pole  star ;  strise  or  streams  up  to  pole. 

"      Mar.  20.     Aurora  Borealis. 

"      Mar.  21.     Aurora  Borealis. 

"  Mar.  22.  Great  A.B.  By  9^  the  coruscations  spread  over  the 
northern  half  of  the  hemisphere,  and  arches  E.  and  W.  crossed 
20°  south  of  the  meridian.  At  9**  5™  a  beam  from  the  E.  as- 
cended and  passed  over  Spica  Virginis  then  nearly  on  the  me- 
ridian ;  at  the  same  time  another  from  the  west  touched  Sirius 
with  its  south  limb,  and  in  five  or  six  minutes  it  evanished. 
21 
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1786,  Mar.  23.     Aurora  Borealis. 

"      Mar.  27.     Great  Aurora  Borealig. 

Apr.  11.     Aurora  Borealis. 

Apr.  26.     Small  Aurora  Borealis. 

May     1.     Aurora  Borealis. 

May  19.    Aurora  Borealis. 

May  22.     Aurora  Borealis. 

June  19.  At  lO"*  A.B.  all  round  the  horizon  to  20®  high. 
June  80.  At  10**  great  Aurora  Borealis.  Streams  to  zenith. 
July  1.  A  fine  auroral  arch  arising  a  little  S.  of  E.,  perhaps 
8°  or  10°  S.  of  E.,  and  ascending  from  the  horizon  crossed 
the  meridian  and  terminated  near  the  western  horizon,  or 
within  10°  of  it.  It  might  be  4°  or  5°  wide.  At  10»»  30°» 
passed  thi*ougli  P  Serpentarii,  south  of  Northern  Crown, 
Zeta  Aquilie,  Eta  of  the  Dolphin,  through  Arcturus.  West 
end  evanished,  and  soon  re-blazed,  and  the  whole  arch  shone 
again. 

At  1 0**  53",  moves  southward.  At  1 1^,  5°  south  of  a  Aquilae, 
a  Seq)entarii,  and  Arcturus,  crossing  the  meridian  about  32** 
south  of  the  zenith.  Ended  in  the  head  of  Virgo.  Van- 
ishing. 

At  11^  6™  evanished,  having  lasted  above  half  an  hour,  in 
which  time  the  whole  arch  moved  southward  perhaps  10°. 
July     2.     Aurora  Borealis. 
Aug.  18.    Aurora  Borealis. 

Aug.  22.    Considerable  A.B.    Patches  and  spots  or  clouds  of 
aurora  all  over  the  hemisphere,  from  the  northern  to  the 
southern  horizon. 
"     Aug.  24.    Aurora  all  over  the  horizon  north  and  south,  and  in 

spots  aloft. 
"      Oct.    16.    Aurora  Borealis. 
"      Oct    17.     Aurora  Bonealis. 
"      Nov.  13,    Aurora  Borealis, 
"      Nov.  15.    Aurora  Borealis. 

1787,  Mar.  20.    A.B.  60°  high.    Fine  and  beautiful  coruscations. 
"      Mar.  21.     Aurora  Borealis. 

"  Mar.  23.  Aurora  Borealis. 
"  May  19.  Aurora  Borealis. 
"  June  2.  Aurora  Borealis. 
"  June  9.  Aurora  Borealis. 
"  June  16.  Aurora  Borealis. 
"  June  18.  Aurora  Borealis. 
July  1.  Aurora  Borealis. 
July    4.    Aurora  Borealis. 

July  13.     Great  A.B.    At  9*^  30"  auroral  arch  crossed  south  of 
the  zenith  from  east  to  west,  passing  through  Arcturus  and 
Alpha  Aquilffi,  its  southern  limb  touching  those  stars.     It 
continued  permanent,  and  was  not  wholly  obliterated  at  10**. 
Vast  coruscations  ascending  from  the  north  up  to  the  zenith 
and  beyond.     At  11**  aurora  still  great. 
July  14.     Great  Aurora  Borealis. 
Sept    6.    Aurora  Borealis. 
"     Oct.   3L    Aurora  Borealis. 
"     Dec.     9.    Aurora  Borealis. 

1788,  Feb.    5.    Large  Aurora  Borealis. 
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1788,  Feb.  11.  Aurora  Borealis. 
*'  Apr.  29.  Aurora  Borealis. 
"      May    4.     Aurora  Borealis. 

May  25.     Aurora  Borealis. 
May  28.     Aurora  Borealis. 

July  30.     Aurora  Borealis.    Two  coruscations  from  nearly  east 
and  west  met  in  the  vertex,  crossing  the  meridian  about  10° 
south  of  the  zenith.     At  10**  the  auroral  light  seems  to  have 
spread  over  the  whole  hemisphere  to  the  southern  horizon ; 
though  more  faintly  southward  than  northward. 
Aug.    1.     Aurora  Borealis. 
"      Aug.    2.     Aurora  Borealis. 
Aug.  23.     Aurora  Borealis. 
Aug.  26.     Aurora  Borealis,  very  bright. 

Aug.  27.     A.B.,  very  bright,  north  and  south  round  the  horizon^ 
Aug.  28.     A  small  Aurora  Borealis. 
"      Aug.  29.     Aurora  Borealis. 
"      Aug.  31.     Aurora  Borealis,  north  and  souths 
"      Sept.    2.     Aurora  Borealis. 
"      Sept.    3.     Aurora  Borealis. 
"      Sept.    4.     Aurora  Borealis. 
"      Sept.    5.     Aurora  Borealis. 

1789,  Feb.  15.  Aurora  Borealis,  7^  to  10^ 
Mar.  27.  Aurora  Borealis. 
Mar.  31.  Aurora  Borealis. 
Apr.  26.  Aurora  Borealis. 
May  21.  Aurora  Borealis. 
May  22.  Aurora  Borealis. 
May  23.     Great  A.B.     All  the  northewi  hemisphere  emblazoned 

with  columns  and  conical  streams  of  light.  The  western 
striae,  red  and  white,  ranged  by  Jupiter  at  9*^  25",  and  imme- 
diately an  arch  of  light  struck  across  the  northern  hemisphere 
at  about  40°  height  on  the  north  meridian.  Streams  struck 
up  from  N.E.,  and  closed  or  completed  an  entire  arch  across 
from  horizon  to  horizon  at  9**  31™,  crossing  the  meridian  south 
of  the  zenith  by  a  star  which  I  take  to  be  Alpha  Lyrae. 

205  "      May  28.     Aurora  Borealis. 

206  "      May  31,  3**  a.m.     Large  Aurora  Borealis  in  north  and  spreading 

round  into  the  south.  The  heavens  look  pied  with  white, 
light,  clouds  and  darkness. 

207  "      June  12.     Aurora  Borealis. 

208  "      June  15.     Aurora  Borealis. 

209  "      June  16.     Aurora  Borealis. 

210  "      June  18.     Aurora  Borealis. 

211  "      July  10.     Aurora  Borealis. 

212  "      July  14.     Aurora  Borealis. 

213  "      July  17-     Aurora  Borealis. 

214  "      July  26.     Aurora  Borealis. 

215  "      July  28.     Aurora  Borealis. 

216  "      Oct.   19.     Aurora  Borealis. 

217  "      Nov.  14.     A  grand  Aurora  Borealis  and  Australis,  the  striae  and 

coruscations  shooting  up  and  playing  all  over  and  round 
every  part  of  the  hemisphere.  Luminous  spots  and  beautiful 
red  and  flaming  pyramidal  columns  ascending  to  the  zenith. 
At  10^  was  formed  a  grand  auroral  crown  exactly  on  the  me- 
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ridian :  the  center  of  which  was  near  Beta  in  Aries,  and  about 
4°  S.W.  from  Alpha  Arietis,  20°  south  of  the  zenith  of  Yale 
College.  From  this  center  proceeded  every  way,  N.,  S.,  E., 
and  W.,  radial  beams  half  way  down  to  the  horizon ;  be- 
sides a  red  beam  or  arch  or  broad  stream  which  then  crossed 
from  east  to  west  througli  the  coronal  center  from  horizon 
to  horizon,  or  very  nearly.  A  dim  arch  or  luminous  circle 
or  belt,  round  through  the  southern  board,  crossing  the  me- 
ridian about  two-thirds  the  way  from  the  zenith  to  the  south 
horizon.  Below  which  was  a  |>enumbral  darkness,  which  in 
fiye  or  six  minutes  became  tinged  with  red  to  the  southern 
horizon.  About  10*^  10'"  or  sooner  the  vertical  crown  became 
faint  and  evanishing.  It  lighted  up  again  with  new  playing, 
varying  and  alternately  evanishing  stria*  or  radii.  I  examined 
the  celestial  globe,  and  found  the  stars  near  the  center  to  be 
the  two  stars  in  the  head  of  Aries,  which  were  on  the  merid- 
ian at  10'*  35'"  nearly;  at  which  time  the  crown  was  much 
obliterated,  though  the  heavens  are  full  of  aurora.  At  11** 
the  radii  continue,  proceeding  to  8.E.,  S.,  and  S.W.,  but 
chiefly  S.E.  and  nearly  S.,  then  a  chasm,  and  then  streams  to 
S.W.  and  W.,  but  the  extremities  of  the  radial  beams  are 
dissipated  about  the  center.  Yet  there  is  still  a  redness  in 
the  southern  board,  down  to  the  horizon,  and  perhaps  an 
hour  and  a  half  high.  In  the  northern  board  the  whole  semi- 
hemisphere  is  covered  with  a  dim  whitu*h  sheet  of  light  like 
the  dawn  of  day.  In  the  height  of  the  phenomenon  I  read 
the  Xtw  Haven  Gazette  by  the  auroral  light.  I  never  before 
saw  so  sj>lendid  and  universal  an  aurora.  At  12**  aurora 
north  and  northwest. 

518  1789,  Dec.  24.     Aurora  Borealis. 

219  1790,  July     3.     Aurora  Borealis. 

520     "      July  16.     Aurora  Borealis. 

221  "      Sept    6.     Aurora  Borealis. 

222  1791,  July  22,     Aurora  Borealis,  small. 

223  "      Dec.   26u     Aurora  Borealis,  small. 

224  "      Dec.  27.     Aurora  Borealis,  small. 

225  1792,  Oct.   13.     Great  Aurora  Borealis. 

226  1793,  Jau.   14.     At  7\  Aurora  Australis  south  two  points  east.     Gone 

at  8**.. 

227  "      Sept.    2.     Aurora  Borealis. 
228 . 1 794,  Nov,  1 1-     Aurora  Borealis. 

Notices  of  Auroras  extracted  from  various  Journals  kept  at  Xeio  Haven^ 
Conn,,  and  )hot  included  in  either  of  the  preceding  lists. 

Mo. 

1802,  July  1.  The  Aurora  Borealis  made  its  appearance  between  8** 
and  0** ;  the  northern  part  of  the  horizon  was  considerably 
illuminated,  but  the  brightest  part  was  E.  of  North  when 
first  observed,  but  moved  slowly  westward,  till  it  was  rather 
W.  of  N.  In  the  north,  the  light  went  up  in  streaks  to  about 
the  height  of  30°,  but  this  appearance  ceased  about  10**, 
though  the  light  continued.  A  little  after  10**  a  streak  of 
light  shot  up  in  the  East  and  extended  itself  a  little  north  of 
the  zenith  almost  to.the  ivestera  part  of  the  horizon.     Dwight, 
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1803,  Jaik  13,     Aurora  Borealis  about  lO**.     Dwight 


1803,  Mar,  10,     Large  Aurora,  very  bright.     LefiingxceU^ 
"     Sept  19,     A  bright  Aurora  Borealis.     Leffitigwell^ 

1804,  Apr.     1.     Aurora  Borealis.     Day, 
"     May    2,     Aurora  Borealis  with  streamers.     Day, 

1806,  Sept.  16,     Aurora  Borealis.     Day, 
"     Sept  24.     Aurora  Borealis.     Day. 

1806,  Jan.   11,     Aurora  Borealis.     Day, 
"     Mar.  16,     Aurora  liorealis.     Day, 

1807,  Apr.  11,     Aurora  lioreal is.     Day, 
"     May     8,     Aurora  Borealis.     Day, 

1814,  Apr.  17.     Aurora  Borealis.     Day,     Seen  at  Cincianati,  Obia 
"     Sept  IL     Aurora  Borealis.     Day,     Seen  at  Cincmnati,   Ohio.. 

S<»e  Daniel  Drake's  Picture  of  CincinBatL    12mo^ 
1815,  |>p,  245-6. 

15  1818,  June    6,     Aurora  Borealis.     Day, 

16  "     Sept  20.     Aurora  liorealis.     Day, 

17  "     Sept  26.     Aurora  Borealis.     Day, 

18  1819,  Feb.  19.     Aurora  Borealis.     Day, 

19  "     Oct   12.     Aurora  Ik>realis.     Bow  from  East  to  Wtst.     Day. 

See  Nash's  Diary  for  1821,  p.  79. 

20  "     Xov.  13.     Aurora  liorealis.     Day, 

21  1820,  May     1.     Aurora  I^realis,     Day. 

22  1827,  Jan,   18.     Aurora  Borealis  very  bright  at  9**  with  a  few  faint 
coruscations  extending  45°  on  each  side  of  the  north  point, 
having  its  vertex  under  the  north  star,  and  rising^  8°  or  10 
above  the  horizon.     Jlerrlck, 

"     Aug.  27.     Aurora  Borealis.     Herrick, 

"  -^^K*  28.  Kemarkable  auroral  arch  between  9**  and  11^  in  the 
form  of  a  broad  belt  extending  from  the  West  to  the  East. 
Am.  Jour.,  vol.  xiv,  p.  91. 

"     Sept    8.     Aurora  Borealis  very  brilliant.     Herrick. 

"  Sept  9.  Aurora  Borealis.  laint  light  in  the  north  a  little  be- 
fore 9**.  Saw  an  arc  of  a  bow  in  the  N.W.  extending  up- 
ward about  5°.     Herrick. 

"  Sept.  25.  Aurora  Borealis.  About  6**  40"  the  northern  half  of 
the  heavens  was  suffused  with  a  red  light,  which  gradually 
disappeared  except  in  the  north  and  by  east,  where  it  in- 
creased in  intensity.  At  the  same  time  radii  of  light  of  a 
white  color  extended  from  and  between  the  W.,  N.  and  E., 
and  met  in  a  center  directly  in  the  zenith.  Jets  of  light  of 
a  bright  orange  color  appeared  in  the  east,  which  gradually 
approached  the  S.E.  when  they  were  hid  by  the  clouds. 
About  8**  45™  the  clouds  began  to  roll  away  to  the  eastward, 
when  the  northern  half  of  the  hemisphere  was  of  a  whitish 
color.  The  light  was  now  chiefly  confined  to  the  eart,  where 
a  red  light  shone  brilliantly :  but  upon  the  clouds  moving  off, 
the  light  shot  up  in  various  directions  between  the  north  and 
east     Herrick, 

28  "  Nov.  9.  A  red  ai)pearance  in  north,  resembling  the  reflection 
of  a  burning  house  about  H^,  Vanished  and  a  white  light 
resembling  a  cloud  succeeded.     Herrick, 

29  \  1828,  Jan.   16.     Aurora  Borealis  which  lasted  all  night.     Olmsted, 
Jan.   19.     Aurora  Borealis  from  9^^^  last  evening  till  day  break, 

a  mild  light  extending  from  N.N.W.  to  N.E.  about  6'  in 
height     Herrick. 
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31  1828,  Feb.  12.  At  9^  15"  Aurora  Borealis  appeared  in  the  north, 
sending  up  some  pretty  distinct  and  himinous  columns.  Dis' 
appeared  soon.     Iferrick, 

32  **  Aug.  14.  Aurora  Borealis  between  8^  and  9\  Columns  of  light 
at  intervals  between  N.W.  and  N.E.  rose  to  the  height  of 
15**,  constantly  changing  their  situation  and  intensity  of  light. 
In  a  half  hour,  it  settled  down  into  a  white  cloud.    Herrick, 

33  1828,  Sept.  26.  Aurora  Borealis  in  the  fonn  of  a  white  cloud  reaching 
from  N.W.  to  E.N.E.  The  upper  edge  gradually  rose  ana 
brightened  and  the  lower  part  faded  until  it  had  the  appear- 
ance of  a  bow,  in  height  aoout  10°.     Herrick. 

1829,  Dec.  19.  Aurora  Borealis  continued  for  several  hours  although 
obscured  by  clouds  during  the  greater  part  of  the  evening. 
Herrick, 

**     Dec.  20.     Aurora  Borealis  in  form  of  a  diffuse  light  extending 
5°  above  the  horizon.     Herrick, 

1830,  Nov.  20,  10**.    A  splendid  Aurora  Borealis.     Olmsted. 
1833,  May  17.     Aurora  shooting  out  luminous  columns  toward  the 

zenith,  occupying  a  space  of  1 70°  in  azimuth.     It  exhibited 
exceedingly  rapid  coruscations  or  flashes  of  light.     New  Hor 
ven  Daily  Herald. 
88      "     July  10.     Very  brilliant  Aurora. 

39  "  Nov.  13.  An  auroral  light  in  the  east.  Am.  Jour.,  voL  xxv, 
p.  384. 

40  1834,  Nov.  2,  8^.  An  uncommon  brightness  like  the  dawn  in  the 
north,  lasted  with  fluctuations  all  night.     Loomis. 

41  "  Nov.  5.  At  7^^  the  entire  horizon  from  the  west  point  almost 
to  the  east,  was  lighted  up  like  the  dawn  with  very  consid- 
erable brightness.  The  brightest  point  about  N.  30°  W. 
Zioomis, 

42  "  Nov.  6.  Between  8^  and  9**  an  auroral  bank  of  light  in  the 
N.W.     Loomis. 

43  1834,  Nov.  28.  At  8^  a  faint  auroral  light  extends  along  the  northern 
horizon  from  the  cast  almost  to  the  west  point.     Loomis. 

44  "     Dec.     4.     At  8**  a  slight  auroral  appearance  in  the  north.  Loomis. 

45  "  Dec.  6.  At  8^  a  very  evident  illumination  in  the  east.  At  9^ 
from  N.  to  E.  the  openings  in  the  clouds  are  quite  luminous. 
At  10**  the  clouds  broke  away  and  showed  the  horizon  from 
N.W.  to  N.E.  to  be  all  in  a  glow — a  very  bright  and  exten- 
sive bank  of  light.     No  arches  or  streamers.     Loomis. 

46  "  Dec.  21.  At  9 J**  a  faint  aurora  in  the  N.  At  9^**  illumination 
very  bright  directly  in  the  north,  extending  about  30°  in  azi- 
muth, and  6°  or  7°  in  altitude.     Loomis. 

47  "  Dec.  22.  Aurora  very  bright  through  partial  openings  in  the 
clouds  a  few  degrees  E.  of  N.     Loomis. 

48  "  Dec.  23.  At  6**  cloudy,  yet  a  small  spot  in  the  N.E.  horizon 
very  bright.     Not  faded  at  all  at  7  .     Loomis. 

49  1835,  Jan.  29.  Slightly  hazy — manifest  illumination — brightest  point 
about  20°  E.  of  North.     Loomis. 

^0  "  Sept.  4.  At  2^^  A.M.  a  bright  auroral  bank  of  light  with  bril- 
liant streamers.     Loomis. 

51  "     Nov.  17.     Remarkable  aurora.     Am.  Jour.,  vol.  xxix,  p.  388. 

52  "  Nov.  18.  A  diffuse  light  was  spread  all  along  the  northern  hor- 
izon, and  rose  to  a  considerable  elevation.     Loomis. 

53  ^'     Dec.  10.    An  unusual  auroral  cloud.  Am.  Jour.,  vol  xxxii,  p.  21 7. 
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54 '1835,  Dec.  21,     Auroral  arch.    Loomis. 

1836,  Apr.  22.  A  magnificent  aurora  with  streamers.  Am.  Jour.,  voL 
xxxi,  p.  85. 

1836,  May  8.  A  remarkable  auroral  arch.  Am.  Jour.,  vol  xxxii, 
p.  224. 

"      July  31.     Aurora  with  a  few  streamers  a  little  before  8  o'clock. 

Olmsted. 
"      Aug.    2.     15™  before  10  o'clock — more  vivid  than  on  the  31st; 

slightly  pink.     Olmsted, 
"      Aug.  12.     A  remarkable  auroral  arch.     Am.  Jour.,  voL  xxxii, 

p.  220. 

1837,  Jan.  2.  At  8^  5°*  a  distinct  but  not  very  bright  arch  of  lieht 
about  one  degree  broad  extending  very  nearly  from  Sue 
north  to  due  south.  The  sky  was  overcast  except  in  the 
N.W.  region.     At  8*^  22™  it  was  still  quite  plain.     Herrick, 

"  Jan.  25.  Aurora  Borealis  unusually  magnificent  with  a  profu- 
sion of  beautiful  rose-red  colors.  About  7**  30™  the  corona 
was  formed,  and  nearly  the  whole  heavens  were  suffused  with 
a  deep  crimson.  A  second  paroxysm  occurred  about  10^  30"* 
more  grand  than  the  first.  The  center  of  the  corona  was 
quite  distinct.     Am.  Jour.,  vol.  xxxii,  p.  177. 

"  Feb.  18.  About  8**  a  large  tract  of  a  dim  and  uncertain  red 
about  half  way  between  the  zenith  and  the  western  point. 
At  9^  in  the  N.E.  an  illuminated  region  about  10**  wide  and 
15°  high.  The  color  was  a  beautiful  red.  The  color  soon  be- 
came more  intense,  and  reached  the  maximum  about  9*^  30°^. 
The  light  by  turns  became  brighter  and  fainter  several  times 
between  this  period  and  11**,  when  it  entirely  disappeared, 
Ahl  Jour.,  vol.  xxxii,  p.  396. 

The  following  notices  of  Auroras  are  extracted  from  a  Meteorological 

Journal  kept  at  Sharon,  a  village  50  miles  northwest  of  New  Haven,  by 

Hon.  John  C.  Smith,  former  Governor  of  Connecticut.     It  is  presumed  that 

all  these  Auroras  might  have  been  seen  at  New  Haven,  although  they  are 

lot  mentioned  in  the  New  Haven  Journal 

Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
Remarkable  Aurora  Borealis. 
Aurora  Borealis. 
Aurora  Borealis. 
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1828,  Dec.  1. 
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1830,  Apr.  15. 
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"   Dec.  11. 

66 

"   Dec.  12. 

67 

1831,  Feb.  6. 
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"  Apr.  19. 
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1832,  June  27. 

70 

"   Aug.  23. 
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General  Summary. 
The  follo'wing  Table  presents  n  summary  of  the  preceding  auroral  obser- 
Tfttions,  classified  by  months. 
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The  least  number  of  auroras  was  observed  in  the  month  of  June,  viz: 
46 ;  and  the  greatest  number  in  the  month  of  September,  viz ;  97,  The 
deficiency  in  June  may  be  ascribed  in  part  to  the  influence  of  twilight, 
■which  dnring  that  month  at  New  Haven  lasts  till  half  past  nine,  while  the 
observations  were  not  generally  continued  after  10  o'clock.  If  we  classify 
the  observations  by  seasons  we  shall  have  in 

Spring,        201  auroras.   I   Autumn,  245  anroras. 

Summer,      164       "         I   Winter,    183       " 
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If  we  make  a  proper  allowance  for  the  interference  of  twilight  in  sum- 
mer, we  must  conclude  that  Auroras  at  New  Haven  are  more  common  in 
summer  than  in  winter ;  that  is,  they  occur  least  frequently  in  winter,  and 
most  frequently  in  autumn.  The  same  conclusion  has  been  derived  from  a 
comparison  of  a  considerable  number  of  observations  in  Canada,  and  also 
at  the  Academies  in  the  State  of  New  York. 

The  inequality  in  the  number  of  auroras  upon  successive  years  is  much 
more  remarkable.  From  1763  to  1794,  auroras  averaged  7  per  year;  and 
during  eight  of  these  years  the  average  was  20  per  year.  From  1796  to 
1826,  a  period  of  32  years,  only  21  auroras  were  recorded,  being  an  average 
of  only  two  in  three  years;  while  from  1837  to  1854,  aurorws  averaged  29 
per  year,  and  there  were  six  years  in  which  at  least  40  auroras  per  year  were 
recorded.  It  is  true  that  during  the  latter  period,  a  systematic  watch  for 
auroras  was  maintained,  and  most  of  the  time  by  two  independent  observers, 
so  that  it  is  probable  that  nearly  every  aurora  which  could  have  been  seen 
has  been  recorded.  Moreover,  many  of  these  auroras  were  very  faint,  such 
as  most  meteorological  observers  would  not  notice ;  and  even  if  they  had 
noticed  them,  would  not  think  them  worthy  of  being  recorded  in  a  Meteor- 
ological Journal ;  while  from  1795  to  1826,  it  is  presumed  that  no  particu- 
lar watch  for  auroras  was  maintained.  Under  such  circumstances,  it  is 
probable  that  during  the  latter  period  a  good  many  small  auroras  may 
have  occurred  which  failed  to  be  noticed.  But  it  is  impossible  to  avoid 
the  conclusion  that  auroras  were  much  more  frequent  during  the  83  years 
succeeding  1826,  than  during  the  preceding  33  years.  From  1837  to  1864 
not  a  year  passed  without  at  least  one  conspicuous  aurora,  and  generally 
there  were  at  least  three  or  four  sufficiently  conspicuous  to  attract  consider- 
able attention.  But  from  1804  to  1820  a  very  faithful  meteorological  Jour- 
nal was  kept  by  Pres.  Day,  of  Yale  College,  (at  that  time  Professor  of  Nat- 
ural Philosophy,)  who  only  recorded  17  auroras,  adding  in  one  case  the 
remark,  "  with  streamers,"  and  in  a  second  case,  "  Bow  from  E.  to  W.'* 
Yet  Prof  Day  was  bom  in  1773,  and  was  therefore  of  an  age  to  remember 
many  of  the  splendid  auroras  which  were  recorded  by  President  Stiles.  He 
was  therefore  perfectly  familiar  with  the  appearance  of  auroras,  and  was 
well  aware  how  great  interest  these  phenomena  had  once  excited.  He  still 
remembers  (1865)  several  auroras  which  occurred  before  he  entered  college, 
and,  in  particular,  the  grand  aurora  of  Nov.  1789,  which  occurred  when  he 
was  Freshman  in  college ;  and  he  well  remembers  at  present  that  during 
the  period  from  1800  to  1820,  auroras  were  much  less  frequent,  and  less 
splendid  than  they  had  been  during  his  boyhood. 

These  recollections  of  President  Day  are  abundantly  confirmed  by  his  own 
written  testimony.  When  Professor  of  Natural  Philosophy,  he  was  accus- 
tomed to  deliver  a  course  of  written  lectures  on  Meteorology  to  the  Senior 
Class  of  Yale  College;  and  in  his  lecture  on  the  Aurora,  written  in  1811, 
and  still  preserved,  on  page  5th,  after  describing  that  form  of  the  Aurora 
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which  consists  of  a  bank  of  light  rising  only  a  few  degrees  above  the  north- 
em  horizon,  he  adds,  "  So  far  as  I  have  learned^  scarcely  any  other  has  been 
seen  in  New  England  for  15  ar  20  years  pasty 

And  again,  on  page  12th,  having  described  the  revival  of  the  Aurora  in 
Great  Britain,  about  the  beginning  of  the  last  century,  after  an  absence  of 
more  than  a  hundred  years,  he  adds^  "  It  is  said  that  the  Aurora  Borealis  has 
been  occasionally  seen  in  New  England  ever  since  its  first  settlement ;  but 
its  appearance  became  more  remarkable  about  the  time  of  its  return  in  so 
extraordinary  a  manner  in  Europe.  For  15  or  20  years  past,  they  seem  to 
have  lost  their  brilliancy,  and  generally  present  nothing  for  our  admiration 
but  a  regular  "zone  •  of  light  extending  along  the  Northern  verge  of  the 
horizon." 

The  comparative  infrequency  of  Auroras  during  the  early  part  of  the 

present  century,  was  a  subject  of  general  remark  among  meteorological 
observers.  In  the  Ladies'  and  Gentlemen's  Diary  for  1821,  published  at  New 
York  and  edited  by  M.  Nash,  on  page  79th,  in  noticing  the  aurora  of  Oct.  12, 
1819,  the  editor  remarks  "  The  northern  lights,  or  Aurora  Borealb,  for  about 
40  years,  have  appeared  less  frequently  than  heretofore.  During  a  consider- 
able part  of  this  period,  they  have,  for  a  number  of  years  together,  totally 
disappeared.  Within  a  few  years  of  late,  we  have  had  a  few  exhibitions  of 
this  sublime,  and  beautiful  spectacle." 

When  therefore  a  magnificent  aurora  made  its  appearance  in  August, 
1827,  it  excited  general  surprise,  and  only  aged  people  could  remember 
having  seen  an  equally  brilliant  display. 

The  Auroral  observations  made  in  the  neighborhood  of  Boston  lead  to 
substantially  the  same  conclusions  as  have  been  derived  from  the  observa- 
tions at  New  Haven.  In  the  Memoirs  of  the  American  Academy,  VoL  9, 
pp.  112-120,  Prof.  Lovering  has  given  a  Catalogue  of  Auroras,  observed 
at  Cambridge,  Boston  and  Salem  from  1742  to  1848.  This  list  embraces 
624  recorded  auroras,  of  which,  however,  79  are  duplicates,  leaving  545  in- 
dependent auroras.  Of  these,  1 36  occurred  on  the  same  nights  mentioned 
in  the  New  Haven  registers,  leaving  409  new  cases  not  recorded  at  New 
Haven,  and  making  a  total  of  1222  different  Auroras  recorded  in  the  com- 
bined series  of  observations.  The  following  Table  exhibits  a  summary  of 
all  the  observations  at  both  places  from  1742  to  1839,  counting  the  same 
night  but  once,  although  it  may  have  been  mentioned  in  three  or  four  inde- 
pendent Journals.  Since  1839,  the  Boston  catalogue  contains  no  date  not 
found  in  the  New  Haven  catalogue. 
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Summary  o/ obteroationi  at  New  Boxen  and  Boston. 


Teara. 

Ju. 

Feb. 

Mar. 

April 

M., 

Juoe 

Jdy 

A«B 

Sept 

Oct. 

Xov. 

D«. 

Sum. 

1742-1740 

2 

4 

4 

3 

2 

3 

2 

3 

3 

4 

37 

1750-1753 

3 

6 

2 

0 

1 

2 

1 

2 

25 

1757-1760 

1 

0 

4 

0 

0 

7 

3 

21 

1761-1765 

1 

3 

3 

3 

4 

6 

3 

37 

1767-1768 

1 

2 

0 

3 

6 

2 

0 

29 

1770-1772 

2 

3 

3 

2 

8 

4 

3 

86 

1773-1775 

5 

8 

6 

6 

10 

2 

1 

2 

42 

1776-177S 

3 

2 

5 

3 

3 

8 

3 

37 

1778-1780 

0 

3 

2 

2 

fi 

1 

10 

29 

1781 

3 

1 

3 

3 

1 

2 

1 

26 

1782 

0 

0 

1 

2 

1 

4 

1 

24 

3793 

2 

3 

7 

1 

1 

0 

0 

22 

1784-1785 

0 

0 

0 

1 

2 

1 

2 

3 

13 

1786 

0 

2 

10 

3 

S 

3 

S 

55 

1787 

2 

5 

8 

7 

0 

2 

3 

47 

1788 

2 

2 

2 

0 

4 

9 

0 

38 

1789 

0 

3 

e 

9 

10 

3 

1 

51 

1790 

0 

2 

0 

2 

3 

1 

1 

13 

1791 

2 

0 

2 

0 

i 

0 

0 

12 

1782-1795 

3 

0 

1 

0 

3 

2 

1 

18 

1802-1810 

4 

0 

2 

2 

1 

4 

2 

23 

1811-1820 

0 

2 

2 

1 

0 

5 

2 

16 

1821-1826 

0 

0 

0 

0 

0 

0 

0 

3 

1827-1830 

3 

1 

0 

2 

0 

4 

2 

21 

11831-1636 

1 

1 

0 

1 

3 

1 

7 

27 

1637 

2 

1 

1 

3 

S 

5 

7 

41 

1838 

5 

5 

2 

2 

4 

8 

4 

39 

1839 

5 

2 

3 

4 

2 

7S 

7 
99 

61 

6 

76 

52 

47 

628 

1742-1839 

52 

55 

73 

66 

57 

87 

1840-1854 

29 

38 

37 

30 

20 

16 

27 

24 

47 

38 

30 

31 

394 

1742-1854 

81 

03 

110 

104 

86 

83 

123 

102 

143 

09 

115 

83 

1222 

If  we  clttBsify  the  entire  series  of  obsen-ations  by  seasons  we  shall  have  in 
300  auroras.  I 


Spring, 
Summer 


I  Autumn,  357 
Winter,   257 


abowing  that  In  New  England,  Auroras  occur  most  frequently  in  autumn 
and  least  frequently  in  winter. 

The  inequality  in  the  number  of  Auroras  upon  successive  years  exhibits 
an  unexpected  consistency.  This  is  exhibited  in  the  following  Table  show- 
ing the  number  of  Auroras  seen  annually  for  a  period  of  112  yuars. 
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Average  number  of  auroras  annicaUy. 


Yean. 

Aaroras 
aDDually. 

Tears. 

Auroras 
aoDnally 

Tears. 

Auroras 
annually. 

Tears. 

Auroras 
annually. 

1742-49 

5 

1783 

22 

1821-26 

1 

1845 

22 

1750-53 

6 

1784-85 

7 

1827-30 

6 

1846 

30 

1767-60 

5 

1786 

65 

1831-36 

5 

1847 

22 

1761-65 

7 

1787 

47 

1837 

41 

1848 

63 

1767-69 

10 

1788 

38 

1838 

39 

1849 

20 

1770-72 

12 

1789 

61 

1839 

47 

1850 

30 

1773-75 

14 

1790 

13 

1840 

44 

1851 

21 

1776-78 

12 

1791 

12 

1841 

42 

1852 

42 

1779-80 

15 

1792-95 

5 

1842 

11 

1853 

22 

1781 

25 

1802-10 

3 

1843 

10 

1854 

15 

1782 

24 

1811-20 

2 

1844 

10 

These  numbers  exhibit  a  very  steady  increase  from  1742  to  1786-89,  with 
the  exception  of  the  years  1784-5.  The  middle  of  the  period  of  maximum 
abundance  may  be  fixed  at  1787,  the  average  number  of  Auroras  for  four 
years  amounting  to  48.  From  this  date,  the  number  declines  rapidly  and 
uninterruptedly  to  near  1820.  The  middle  of  the  period  of  minimum  fre- 
quency may  be  assigned  for  1816,  when  the  average  number  of  auroras  did 
not  exceed  one  per  year.  From  1827  the  numbers  increase,  and  after  1837 
the  number  is  very  remarkable,  the  average  for  five  years  from  1837  to 
1841  being  42  per  year.  Then  for  three  or  four  years  there  is  a  marked  de- 
cline, and  a  subsequent  revival  which  is  most  decided  in  1848  and  1852. 
Regarding  this  as  a  single  period  of  maximum  abundance,  the  middle  of 
the  period  occurred  not  far  from  1845,  making  thus  an  interval  of  58  years 
from  the  maximum  in  1787  to  that  of  1845. 

It  is  then  established  beyond  question  that  during  the  last  century,  the 
frequency  of  Auroras  in  New  England  has  been  subject  to  an  inequality 
bearing  some  resemblance  to  an  Astronomical  periodicity — ^the  period  being 
about  68  years ;  but  whether  this  period  is  uniform  can  only  be  established 
'by  observations  continued  for  it  much  longer  interval  of  time. 


III«    On  Bekksb^s  DiOASfMATED  Text  of  Homeb.    By  Pbof. 

James  Hablet. 


It  is  more  than  forty  years  since  Richard  Payne  Knight  published 
in  1 820  his  famous  digammated  Iliad,  or  rather  Vilviad,  of  Homer. 
The  book  has  taken  its  place  among  the  curiosities  of  literature.  Its 
author  was  an  ingenious  and  elegant  scholar;  but  he  had  his  hobby, 
and  he  rode  it  unmercifully.  The  horse  of  Phidippides,  the  spend- 
thrift son  in  Aristophanes'  Clouds,  was  marked  with  a  Kdnna  (xon- 
narlag),  Payne  Knight's  hobby  was  branded  with  another  lost  letter 
of  the  primitive  Greek  alphabet,  the  Digamma :  wherever  he  goes,  he 
bears  the  digamma  with  him. 

It  is  one  of  the  most  remarkable  circumstances  about  Payne 
Knight's  Iliad,  that  more  than  twenty  years  after  its  publication,  a 
distinguished  American  scholar  should  have  thought  it  worth  while 
to  reproduce  three  books  of  it  on  this  side  the  ocean  (see  Anthon's 
Homer,  New  York,  1 844).  A  page  or  two  by  way  of  specimen  might 
have  been  amusing  at  least,  even  if  uninstructive :  but  to  take  up  in 
this  way  more  than  fifty  pages  of  a  schoolbook  was  to  make  the 
joke  somewhat  ponderous. 

It  might  have  been  expected  that  the  example  of  Payne  Knight 
would  deter  succeeding  editors  from  repeating  an  experiment  which 
in  his  hands  had  turned  out  in  a  way  at  once  so  unfortunate  and  so 
ludicrous.  But  Immanuel  Bekker,  the  Coryphaeus  of  recent  textual 
<;riticism,  has  not  shrunk  from  the  hazard.  In  1858  he  brought  out 
an  Iliad  and  Odyssey  in  which  the  lost  letter  is  admitted  to  a  place 
in  the  Homeric  text.  This  work  embodies  the  results  of  many  years* 
minute  and  laborious  study.  In  1809,  after  the  appearance  of  Wolfs 
Homer  in  its  third  edition,  Bekker,  then  a  young  man,  reviewed  it 
in  the  Jena  Litteratur-Zeitung.  The  review  is  said  to  have  shown 
great  mastery  of  the  subject,  and  great  aptitude  for  those  critical 
labors  which  were  to  form  the  life-work  of  its  author.  In  1843  he 
published  a  new  recension  of  the  Homeric  text,  which  was  immedi- 
rately  and  universally  recognized  as  a  marked  advance  on  that  of 
Wolf  For  the  last  five  or  six  years  he  has  been  giving  out  in  the 
Monatsberichte  of  the  Berlin  Academy  a  highly  remarkable  series  of 
•observations  and  researches  in  reference  to  Homer.     With  great  inge- 
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nuity  and  acuteness,  they  evince  an  amount  of  patient  labor  which  is 
absolutely  marvellous.  Thus  he  goes  through  the  whole  extent  of 
the  poems  to  note  and  collect  the  verses  in  which  the  third  foot  is 
without  a  caesura.  In  the  15694  verses  of  the  Iliad,  he  finds  only 
185  which  have  no  caesura  in  the  third  foot:  in  the  12101  of  the 
Odyssey,  only  71.  Again  he  goes  through  the  whole  extent  of  the 
poems,  to  mark  the  cases  of  bucolic  caesura,  and  observe  whether  the 
fourth  foot,  the  one  which  precedes  the  caesura,  is  a  dactyl  or  a  spon- 
dee. Thus  in  the  fifth  book  of  the  Iliad  he  finds  531  bucolic  caesuras, 
of  which  470  are  preceded  by  dactyls,  61  by  spondees :  in  the  elev- 
enth book,  675  bucolic  caesuras,  478  preceded  by  dactyls,  97  by 
spondees ;  and  so  on  for  the  other  books.  Tliese  are  only  specimens 
of  the  tasks  which  this  conscientious  and  indefatigable  critic  has  im- 
posed upon  himself.  The  results  of  these  protracted  investigations 
appear  in  his  last  edition  of  the  Hiad  and  Odyssey,  that  of  1858.  This 
edition  shows  a  great  advance  upon  his  first  of  1843.  It  is  in  fact 
constructed  on  a  different  principle  and  aims  at  a  different  object. 
The  aim  of  Bekker  in  his  first  edition,  like  that  of  "Wolf  before  him, 
was  in  general  to  reproduce  the  Homeric  text  as  it  was  settled  by  the 
great  critic  Aristarchus  about  two  centuries  before  Christ,  and  handed 
down  without  intentional  variation  by  subsequent  copyists.  It  was 
the  rule  with  Wolf,  and  with  Bekker  in  his  first  edition,  to  give  the 
readings  which  certainly  or  probably  belonged  to  Aristarchus,  except 
in  occasional  instances  where  there  was  unequivocal  evidence  to  show 
the  priority  of  a  different  reading.  But  in  his  second  edition  Bekker 
has  taken  a  wider  range.  He  has  adopted  as  his  guide  the  princi- 
ple of  analogy,  and  by  the  help  of  it  has  sought  to  go  back  beyond 
Aristarchus.  Relying  on  analogies  presented  by  a  careful  study  of 
the  Homeric  poems,  he  has  departed  in  many  cases  from  the  readings 
of  the  manuscripts,  even  where  these  could  be  traced  with  more  or 
less  certainty  to  Aristarchus  himself  The  general  propriety  of  this 
method  has  been  disputed  in  many  quarters.  It  is  indeed  rather  sin- 
gular in  a  critic  like  Bekker,  who  strenuously  maintains  the  frag- 
mentary origin  of  the  poems,  and  who  finds  evidence  of  such  an 
origin  in  the  varieties  and  inconsistencies  which  they  show  both  as 
to  grammatical  forms  and  as  to  the  use  of  words.  He  expects  de- 
partures from  analogy ;  he  regards  them  as  having  an  a  priori  proba- 
bility ;  and  yet  the  tendency  of  his  criticism  is  to  sweep  them  away 
from  the  text,  wherever  this  can  be  done  by  gentle  means :  for  he 
abstains  on  principle  from  changes  of  a  violent  or  extreme  character ; 
he  idoes  not  treat  his  text  with  the  despotic  ingenuity  of  a  Bentley. 
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But  our  object  at  present  is  to  consider  only  one  feature  of  the  work 
— its  introduction  of  the  digamma.  The  objectors  generally  admit 
that  the  digamma-sound  (the  v,  or  rather  the  w?-sound)  belonged  orig- 
inally to  the  Homeric  poems,  and  that  it  is  proper  in  commentaries 
and  other  philological  works  to  point  out  the  traces  of  its  existence 
and  to  discuss  the  extent  of  its  use.  But  they  object  to  a  digam- 
mated  text.  They  maintain  with  much  plausibility  that  the  poems 
from  their  first  reduction  to  writing  have  never  shown  this  letter ; 
and  that  the  attempt  to  go  back,  not  only  beyond  the  first  manu- 
scripts that  we  have,  but  beyond  the  first  that  ever  existed,  can  have 
no  reasonable  hope  of  success.  At  any  rate,  they  say,  the  case  is 
not  yet  ripe  for  a  digammated  text.  In  regard  to  many  words  it  is 
still  uncertain  whether  they  were  or  were  not  sounded  with  a  digam- 
ma in  the  Homeric  time ;  and  in  regard  to  many  which  certainly  were 
so,  it  is  doubtful  whether  they  were  uniformly  sounded  with  this 
letter,  or  whether  it  was  not  sometimes  omitted  in  pronunciation. 
If  we  take  words  which  certainly  had  a  digamma  in  the  Homeric  lan- 
guage, and  attempt  to  represent  them  uniformly  with  this  letter,  we 
must  make  many  violent  and  arbitrary  changes  of  the  text.  If  we 
adopt  the  principle  of  giving  them  with  digamma  wherever  it  can  be 
done  without  such  changes,  we  have  to  draw  an  uncertain  line  be- 
tween changes  which  are  violent  and  changes  which  are  not  so.  And 
whichever  of  these  courses  we  take,  we  can  have  no  assurance  that 
we  are  reproducing'the  genuine  Homeric  usage.  It  is  impossible  to 
deny  the  force  of  these  objections.  But  their  force  would  be  much 
greater,  if  by  the  decree  of  fate  the  world  were  restricted  to  one 
printed  text  of  Homer,  just  this  and  no  more.  In  that  case  we  should 
say  without  hesitation,  give  us  a  text  which  comes  as  nearly  as  possi- 
ble to  that  which  Aristarchus — following,  as  we  know  that  he  did, 
with  great  soberness  and  caution,  the  testimony  of  the  best  manu- 
scripts that  he  could  find — fixed  upon  as  the  true  one ;  or,  if  you 
depart  from  that,  do  so  only  when  there  is  decisive  evidence  to  war- 
rant the  departure.  As  a  basis  for  Homeric  study,  as  a  standard  for 
general  use  and  reference,  a  text  thus  constituted  is  the  best  that  we 
can  have.  But  we  are  by  no  means  restricted  to  a  single  text.  For 
general  purposes,  we  may  continue  to  use  Bekker's  first  edition,  or 
we  may  take,  what  differs  very  little  from  it,  the  text  of  Dindorf  in 
Teubner's  Bibliotheca,  or  any  better  one  which  we  can  find  con- 
structed on  the  same  principles.  But  Bekker's  second  edition  will  still 
have  its  value  as  a  tentative,  to  show  how  far  the  principle  of  analogy, 
in  the  hands  of  a  consummate  critic,  will  serve  to  correct  and  improve 
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the  text  of  Homer  which  has  come  down  to  us  by  tradition  from  the 
ancient  Alexandrine  editors.  And  especially  with  reference  to  the 
digamma  it  will  have  a  value  of  this  kind^  as  showing  what  results 
can  be  secured  by  an  intelligent^  moderate,  and  cautious  attempt  to 
reinstate  the  long>lost  Homeric  letter.  On  this  point  the  editor  him- 
self says  in  his  brief  and  pithy  preface :  **  The  Aeolic  letter,  after  it 
had  disappeared  through  time  and  negligence,  was  by  the  marvellous 
sagacity  of  Bentley  reclaimed  from  oblivion ;  but  lay  thus  for  a  long 
time,  ridiculed  by  wits,  by  scholars  invidiously  assailed  or  unintelli- 
gently  defended  [the  last  evidently  a  hit  at  Payne  Knight].  By 
Heyne  it  was  admitted,  at  least  into  his  commentary.  The  indispens- 
able uses  of  this  letter  I  could  no  longer  treat  with  contempt.  I  have 
therefore  restored  the  digamma,  but  so  far  only  as  I  had  the  power 
and  right  to  do,  proceeding  cautiously  and  with  moderated  step :  I 
have  restored  it  to  its  own  place,  as  indicated  by  manifest  traces, 
not  by  eager  wishes  or  by  hasty  assumptions  of  my  own." 

This  language  is  fully  borne  out  by  an  inspection  of  the  book. 
The  carefulness  and  conscientiousness  of  the  editor  are  everywhere 
apparent.  In  deciding  what  words  are  to  be  regarded  as  having 
the  digamma,  he  relies  mainly  on  the  indications  of  the  Homeric 
verse.  From  this  it  follows  as  a  natural  consequence  that  he  recog- 
nizes only  an  initial  digamma.  Thus  he  writes  ^^  of  Zefus^  n^tg 
key,  Sis  sheepy  not  ^iT6g^  xlfivlg,  ^vig,  though  there  is  strong  reason, 
derived  from  inscriptions  or  from  later  dialects  or  from  cognate 
tongues,  for  believing  that  these  words  had  digamma  in  the  Homeric 
language.  He  does  not,  however,  reject  the  initial  digamma  of  a 
word,  when  it  is  brought  by  a  prefix  or  by  composition  into  the 
middle.  Thus  the  digamma  of  pe/xoa*  twenty  is  retained  in  irslKOfrt^ 
that  of  T^yvvfth  to  break  in  Myij  toas  broken,  that  of  rilnoftat  to  hope 
in  riTolna  I  hope,  that  of  TiSsir  to  see  in  *ji7ldi^g  [unseen  god)  HadeSy 
that  of  'irfidg  sfioeet  in  /ueitpf^ii?,  fteXtrijdia  yoivov  honey-svoeet  wine.  He 
rejects  all  combinations  of  digamma  with  another  consonant.  Thus 
^ijy  long,  which  in  numerous  passages  has  the  appearance  of  begin- 
ning with  two  consonants,  and  has  been  supposed  by  many  to  have 
the  digamma-sound  after  the  ^  (^F'i»'),  is  by  Bekker  always  written 
with  a  simple  ^.  In  dsldta  I  fear,  many,  since  Buttmann,  have  recog- 
nized a  Homeric  ^^^f«»  ;  in  ^ddstaa  I  feared,  a  Homeric  I^F«i(Fa :  but 
Bekker  always  writes  them  according  to  the  traditional  way,  only 
omitting  one  d  from  IWciao.  Nor  does  he  recognize  any  lost  letters 
beside  digamma.  Curtius,  in  the  second  part  of  his  Principles  of 
Greek  Etymology,  has  endeavored  to  show  that  a  consonant  y-^ouud 
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has  in  some  instances  given  rise  to  the  same  appearances  in  the 
Homeric  verse  as  those  occasioned  by  the  v-  or  i^^-sound  (the  digam- 
ma).  But  the  words  which  are  thus  supposed  to  show  traces  of 
initial  y,  Bekker  either  writes  with  digamma,  or  leaves  them  with 
a  vowel-initial.    We  shall  refer  again  to  this  point  before  closing. 

We  have  said  that  in  determining  what  words  had  initial  digamma 
in  the  Homeric  language,  our  editor  relies  mainly  on  the  indications 
of  the  Homeric  verse.  Having  satisfied  himself  in  the  case  of  any 
particular  word  that  it  did  have  the  digamma,  he  proceeds  to  write 
the  word,  as  also  its  derivatives  and  compounds,  with  that  character : 
and  this  he  does,  not  only  where  metrical  reasons  favor  or  require 
the  introduction  of  a  consonant,  but  wherever  metrical  reasons  do 
not  absolutely  forbid  the  introduction  of  a  consonant.  In  very  many 
instances  where  the  verse  as  we  have  it  in  our  traditional  text  will 
not  allow  the  digamma  to  come  in,  the  difficulty  can  be  removed  by 
changes  of  the  text  which  are  more  or  less  obvious.  Bekker's  princi- 
ple, it  is  evident,  has  been  to  write  the  word  with  digamma,  whenever 
this  is  consistent  with  the  verse  as  it  stands  in  the  ordinary  text,  or 
can  be  made  so  consistent  by  some  slight  and  easy  change  of  reading. 
He  shows  his  judgment  and  moderation  as  a  critic  by  refusing  (at 
least,  in  general,  with  only  rare  exceptions)  to  make  any  considerable 
or  arbitrary  change  of  reading  for  the  sake  of  getting  in  his  digamma. 
Rather  than  do  this,  he  will  allow  the  word  to  appear  in  a  particular 
case  without  the  initial  consonant  which  usually  belongs  to  it.  I 
may  illustrate  his  mode  of  procedure  by  a  more  particular  statement 
of  what  he  has  done  in  the  first  book  of  the  Iliad.  In  the  611  lines  of 
which  it  consists,  there  are  found,  if  I  have  counted  right,  162  which 
show  the  digamma.  But  some  of  these  contain  it  more  than  once, 
so  that  184  words  are  written  with  this  character.  In  86  of  these,  it 
is  found,  not  at  the  absolute  beginning  of  the  word,  but  after  a  prep- 
osition or  other  prefix.  Of  the  184  words  there  are  only  81,  or  about 
a  sixth,  in  which  the  introduction  of  the  digamma  has  required  any 
further  change  of  text;  and  in  18  of  these  81,  the  only  change  re- 
quired has  been  the  omission  of  a  movable  v  from  the  end  of  a  pre- 
ceding word.    Thus  in  verse 

14.  (rtififiat*  Ix^v  Iv  /e^crii'  Lxij^dlov  ^AndlXtavog,         B.  j^e^i  pex. 
96.  roUvBn'  dig'  dtlys'  iduixew  kxTjp6log  ifi*  li*  dthaei.  IJoixs  tbx, 

294.  Bl  d^  aol  nav  Iqjov  xmBlSofiai,  Stt*  xbv  fiiWr^?.  o  m  xb  FWm^ff. 

In  8  instances,  a  slight  change  has  been  made  in  the  grammatical 
form  of  the  preceding  word,  though  in  2  out  of  the  8  the  change  was 

23 
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not  necessary  in  order  to  the  introduction  of  the  digamma.    The  other 
six  are  as  follows : 

21.  &tfifiBvoi  dibg  vtbv  ixij^dXov  'AndlXtoya,  B.  vfa  T6k, 

230.  S(bQ*  dinoaiQeladatf  oj  t*^  aidew  divxlov  etTrri,  dyila  tbIttti, 

288.  TT&ynjv  fihv  xqaxietv  lOikei,  n&vxBaoi  d*  dvaaaBiv,  naatv  dk  Tav. 

365.  oJada  •  x/^y  to*  toOx'  Bidvlri  ti6lvx^  h,yoQB{M.  xavxa  ^iSvlr^. 

482.  (TXBlQri  7iOQq){fQ6oy  fiBy6X'  XaxB  vijbg  lo^fUJjg.  /iiya  Tlax^* 

576.  iaOXrig  "iaoBxai  ^dog,  insl  t(x  /f^c/oi'o  vma.  iaxat  Yr^^og. 

In  three  instances  a  particle  which  seemed  unnecessary  has  been 
omitted  to  make  room  for  the  digamma : 

64.  0?  X*  stnot  3x1  xoaaov  Ix^ato  'Potfiog  ^AndHtav,     B.  og  FBlnrj. 
548.  o{ixB  6B(by  ngdxBQog  xdyy*  Btasxat  oOi*  C[pd(nb7ifuy,  xitv  ybI(J. 

582.  (Uild  aO  x6vy''  iniBaa&  xaddnxBaOat  (toXanoiaiv.  xov  tbtx. 

In  two  instances  one  particle  has  been  substituted  for  another : 

19.  ixnigaai  IIqkSl/joio  noUv  bv  d'  otxad^  txiaOa^.  B.  xal  Tolxad\ 

395.  >)  l^re*  &vrjaag  xgadliiv  dUtg  -iii  xal  i(^<o,  i-i  xi  F^^o)* 

I  do  not  find  in  the  first  book  any  instance  in  which  words  are  trans- 
posed for  the  sake  of  bringing  in  the  digamma.  I  will  add  one  or 
two  instances  from  other  parts  of  the  poems : 

Xj  341.  fiBaarjyi^g  xgr/xrigog  Idk  dg6yov  d^v^^v.     B.   X9»?i^?  fiBaarjy^  Fidi. 
V,  370.  iaxaaav  iv  dlfjpQotai  •  ndxaaaB  dk  Ovfibg  kxdaxov, 

Ovfidg  d^snikxaaaB  tbx. 

There  are  several  instances  in  the  first  book  where  a  word  usually 
digammated  is  compelled  by  stress  of  metre  to  forego  this  addition. 
The  lines  which  I  have  noted  are 

216.  XQ^  iU^y  agmtxB^v  yB,  6B(kf  Yinog  Bl(^aaaadai,  not  FBif^u<Taa6ai, 

239.  Ti^g  dtog  BlqiCaxai,  •  8  di  to*  (liyag  taoBxah  oQXog,  TBtq6axat. 

294.  bI  dii  aol  nay  tqryov  i^el^ofiai,  Stt*  kb  Fe/yrjs.  vnoTBl^o/ia&, 

438.  ix  d'  hxax6/i^rjy  ^r\aav  kxtj^6kf  *A7t6l}Myi,  ^BXtj^dXt^, 

555.  vvy  d'  aly(bg  dBldoixa  xaxd,  q>Qiya  /uij  as  naQBhrri,  nagaFBlTtr^. 

My  search  was  a  hasty  one.  It  is  most  likely  that  careful  looking 
would  bring  out  a  few  more  cases  of  this  kind. 

Before  proceeding  to  notice  and  criticise  the  treatment  of  particu- 
lar words,  there  are  two  remarks  of  a  general  nature  which  it  seems 
important  to  premise.  They  relate  to  the  evidence  in  favor  of  a  di- 
gamma, and  the  evidence  against  a  digamma,  in  the  case  of  any  par- 
ticular word. 

First  as  to  the  evidence  in  favor,  it  must  always  be  borne  in  mind 
that  there  are  cases  in  which  hiatus  was  more  or  less  freely  allowed 
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in  the  epic  verse,  so  that  hiatus  occurring  in  such  cases  furnishes  little, 
if  any,  presumption  for  an  initial  digamma.  In  my  Grammar  (67  d) 
are  mentioned  three  cases  of  this  kind : — 1.  "When  the  first  of  two 
words  ends  in  a  close  vowel  (*,  v)  and  seldom  or  never  suffers  elision : 
this  applies  especially  to  the  dative  singular  of  the  third  declension ; 
as  naidx  hiaauB. — 2.  When  the  two  words  are  separated  by  a  clearly 
required  mark  of  punctuation;  as  xidrjao,  kfu^  J'  inmBldeo  fiidc^, — 3 
(the  most  important  case).  Wlien  the  vowels  which  make  hiatus  are 
the  two  short  syllables  of  the  third  foot,  or,  in  other  words,  at  the 
feminine  caesura  of  the  third  foot ;  as  tO)v  ol  ?$  iyivovxo  M  fiByiiqoiai, 
^evidlff.  In  this  place  it  has  been  proved  that  hiatus  is  allowed  with 
much  the  same  freedom  as  at  the  end  of  a  verse.  There  is  another 
case  which  ought  to  be  added  to  these  three — a  case  in  which  hiatus 
is  easily  excused,  if  not  freely  allowed — and  that  is,  after  a  long  vowel 
or  diphthong  in  arsis,  and  particularly  the  arsis  of  the  third  or  the 
fifth  foot.     The  first  line  of  the  Iliad  is  an  instance  in  point : 

which  shows  hiatus  after  the  arsis  of  the  fifth  foot :  after  the  arsis 
of  the  third,  we  find  it  in  -^, 

24.  (Ui*  oix  *ATQ€tdri  *AyafUfJivovt  r\vdaye  OvfiQ, 
42.  tlffeiav  davaol  ifidi  ddxgva  uoXatr  ^iXsaairV. 

Here  also,  after  the  long  arsis  of  the  third  foot,  as  well  as  in  the 
feminine  caesura  of  that  foot,  we  find  something  of  the  same  freedom 
as  at  the  end  of  a  verse.     This  appears  in  such  lines  as  A^ 
153.  ^eO^  fJiax^(r6fisyos,  inBl  oii  xl  fwt  ahiol  elaiv, 

where  oj,  the  last  syllable  of  fiaxrjudfieyog,  stands  in  the  third  arsis 
before  inel^  which  certainly  did  not  begin  with  digamma. 

Tlie  other  remark  relates  to  the  negative  evidence,  that  which  goes 
to  disprove  a  digamma.  It  is  well  known  that  for  every  digammated 
word,  even  the  best  ascertained,  there  is  some  evidence  of  this  char- 
acter :  there  are  some  passages  in  the  poems  as  we  have  them,  in 
which  the  digamma  cannot  be  written  without  violating  the  metre. 
It  is  obviously  desirable  that  we  should  have  some  idea  as  to  the 
range  of  these  exceptional  cases,  their  numerical  ratio  to  the  whole 
number  of  passages  in  which  the  word  occurs.  On  this  subject  there 
are  some  good  remarks  in  Kuhn's  Zeitschrift,  X,  60  ff,  in  an  article  by 
H.  L.  Ahrens  on  Exaaiog^  one  of  the  words  which  Bekker  has  digam- 
mated. Ahrens  enumerates  all  the  instances,  110  in  number,  where 
this  word  occurs  in  the  Iliad,  and  states  that  there  are  44  of  these  in 
which  the  digamma  could  not  be  written  into  tlie  traditional  text 
without  a  violation  of  metre.    But  as  16  of  |he  44  can  be  made  to 
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admit  the  digamma  by  Bimply  dropping  a  movable  r  from  the  pre- 
ceding word,  they  are  left  out  of  the  count,  which  reduces  the  un- 
conformable cases  to  28  in  110,  or  about  25  percent  This  ratio, 
Ahrens  says,  is  so  large  as  to  throw  discredit  on  the  initial  digamma. 
To  prove  it  so,  he  takes  the  word  irof  (originally  f^foI)  Jdng^  which 
he  finds  to  occur  151  times  in  the  Iliad.  Here  setting  aside,  as  be- 
fore, the  cases  in  which  only  a  movable  r  stands  in  the  way  of  the 
digamma,  he  makes  11  out  of  151  to  be  the  number  of  unconforma- 
ble cases,  or  about  7^  per  cent.  He  then  proceeds  to  say  that  as  to 
other  words  which  have  an  unquestionable  digamma,  as  hfjf^^t  Ufelv, 
oboff,  olpog^  etc,  any  one  may  satisfy  himself  by  his  own  observation 
that  the  percentage  of  unconformable  cases  is  not  larger,  that  it  is 
rather  smaller,  than  for  *fo|.  It  could  not  justly  be  inferred  from 
these  observations  of  Ahrens,  that  no  words  had  the  digamma  in 
Homer,  for  which  the  unconformable  cases  exceed  7  or  8  per  cent ; 
but  only  that  in  such  words  the  digamma  must  be  regarded  as  more 
or  less  doubtful,  and  if  the  proportion  is  very  much  greater,  as  im- 
probable, lb  is  also  evident  that  the  weight  to  be  given  to  this  test 
will  depend  somewhat  on  the  absolute  number  of  instances  in  which 
a  word  is  found.  If  the  word  occurs  but  seldom,  the  ratio  of  con- 
formable and  unconformable  cases  may  be  in  a  measure  accidental ; 
but  the  influence  of  accident  diminishes,  as  the  numbers  we  are  deal- 
ing with  increase. 

We  come  now  to  some  criticism  of  particular  words,  as  written  by 
Bekker  with  or  without  digamma.  All  the  words  which  have  been 
generally  agreed  upon  as  showing  evidence  of  this  initial,  receive  it 
here.  The  list  of  ^gammated  words  given  in  my  Grammar  (23  d) 
was  not  designed  to  be  complete,  but  only  to  include  the  most  import- 
ant roots  in  which  traces  of  the  consonant-initial  have  been  generally 
recognized.  It  contains  about  33  distinct  roots,  and  in  all  these  with- 
out exception  Bekker  has  admitted  the  digamma.  Beside  these  he 
admits  it  in  some  20  or  30  more,  for  I  have  not  been  able  yet  to  make 
out  an  exact  list.  In  many  of  these  additional  words,  the  real  exist- 
ence of  the  digamma  is  beyond  all  reasonable  doubt.  This  is  true,  for 
instance,  ofMrog  year^  which  connects  itself  naturally  with  Sk.  vatsara^ 
year,  Lat.  vettis^  old  (Le.  full  of  years,  annosua).  Out  of  19  Homeric 
passages  which  show  the  word,  only  two  resist  the  introduction  of  the 
consonant,  and  these  allow  it  if  we  only  re-insert  an  elided  vowel :  thus 
TocraouT^  Irco  (B,  328)  may  be  changed  to  xooFaavra  YiiBa^niHl'  Iteo  (  Y*,  255) 
to  nokXdi  Titeoj  the  last  two  vowels  of  Firea  being  taken  as  one  syllable 
by  a  frequent  synizesis.  But,  as  might  have  been  expected,  there  are 
words  written  by  Bekker  with  digamma  in  which  there  is  room  for 
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doubt  and  for  difference  of  opinion.  A  striking  instance  of  this  kind 
is  found  in  the  word  ihugpret/,  which  occurs  8  times,  with  the  con- 
nected ih^  and  i§Wp*o,  each  of  which  occurs  once  (the  last  in  -^,  4). 
In  3  of  these  10  passages  (-P,  667,  -^,  4,  E^  684)  there  is  a  hiatus  before 
the  word,  but  it  is  at  the  feminine  caesura  of  the  third  foot,  where  hi- 
atus has  scarcely  any  weight  in  proving  an  initial  consonant.  In  6 
passages  {E^  488,  P,  151,  y,  271,  c,  473,  w,  292),  a  y  movable  precedes, 
which  neither  hinders  us  from  assuming  digamma,  nor  furnishes  any 
proof  of  its  existence.  The  remaining  two  passages  give  evidence  of 
an  initial  vowel.  In  one,  nargdxloM  d'  ilcjQa  (^,  93),  the  e  of  di  is  elided 
before  ihnga:  in  the  other,  /uij  nf&g  fwt  ihjg  (i*,  208),  the  diphthong  of /mo* 
is  made  short.  In  the  first  case,  Bekker  gets  rid  of  the  difficulty  by 
reading  noTgdxlov  9h  yihof^  :  in  the  second,  he  yields  to  the  difficulty, 
and  writes  ?^  without  digamma.  We  cannot  here  lay  much  stress 
on  the  proportion  (20  per  cent)  of  unconformable  passages,  the  whole 
number  being  so  small.  But  as  digamma  is  not  required  in  any  single 
passage  of  the  10,  and  is  excluded  by  2,  it  is  certainly  hazardous  to 
assume  it  without  other  proof  of  its  existence.  Such  proof  one  might 
perhaps  find  in  its  derivation.  It  is  natural  to  take  it  from  the  root 
which  appears  in  the  second  aorist  of  al^w,  infin.  klelv^  indie.  eUor^ 
where  the  augment  affords  evidence  of  an  original  consonant  initial 
If  bUow  is  for  €F^»',  kXeiv  for  Tsleiv,  we  might  connect  them  with  Latin 
vellOy  to  pluck.  But  the  2d  aor.  of  alqiw  is  never  written  with  digam- 
ma by  Bekker,  and  it  is  quite  clear  that  it  was  not  digammated  in  the 
Homeric  language.  It  furnishes  therefore  a  very  feeble  presumption 
for  the  digamma  of  the  substantives ;  and  we  cannot  but  conclude 
that  it  would  have  been  the  safer  and  wiser  course  to  leave  the  sub- 
stantives also  without  digamma. 

Another  word  in  which  we  must  question  the  propriety  of  the  di- 
gamma that  Bekker  gives  it,  is  the  deponent  verb  ii^Oofiah  to  watch^ 
guards  preserve.  This  verb  in  many  of  its  forms  is  apparently  identi- 
cal with  l^iJw  to  draw ;  and  it  has  been  assumed  almost  universally 
that  they  come  from  the  same  root.  Buttmann  in  his  Lexilogus  ar- 
gues the  question  at  length,  maintaining  their  essential  identity. 
Apart  from  the  indications  of  a  digamma,  there  are  other  reasons  for 
separating  the  two  verbs.  Thus,  as  to  form,  i^  to  draw  shows  c* 
only  where  it  would  arise  from  augment  or  reduplication ;  while  ^^- 
poLh  to  guard  shows  Blqhofjovuu  in  the  future,  BlqiaaoGdai  in  the  aorist 
infinitive,  and  other  like  forms.  Again,  igif)Ofia&  to  guard  is  sometimes 
inflected  according  to  the  |iu-form,  as  in  l^vio,  bIi^vxo,  etc.,  which  is 
never  the  case  with  ^fM  to  draw.  And  yet  again,  with  i^fiat  to 
guards  there  is  a  verb  qioiia*^  with  initial  ^i  which  has  the  same  mean- 
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ing :  with  6^  to  draw,  there  is  no  such  side-form.  Of  these  points 
of  difference,  Buttmann  does  not  notice  the  first  two :  as  to  the  last, 
he  says  with  much  force  that  the  substantive  ivH^pole  of  a  wagon 
(drawer)  gives  proof  of  a  verb  ^^  =  i^  to  draw.  If  we  turn  from 
the  form  to  consider  the  meaning  of  these  verbs,  we  find  something 
of  a  step  from  drawing  to  watching.  Buttmann,  however,  bridges 
over  the  gulf:  from  drawing  to  oneself  (the  proper  sense  of  the  mid- 
dle form)  comes  the  idea  of  rescuing ;  from  rescuing  that  of  guard- 
ing;  from  guarding  that  of  watching  and  even  of  watching  against. 
The  development  is  certainly  possible,  and  if  it  stopped  at  the  point 
of  rescuing,  we  might  regard  it  as  probable :  but  from  rescuing  to 
watching  against,  watching  to  injure,  there  is  still  a  long  journey, 
which  we  cannot  assume  without  hesitation.  But  these  reasons  for 
separating  the  words  gain  almost  irresistible  confirmation  from  a  cir- 
cumstance which  Buttmann  has  not  noticed,  viz.,  that  the  indications 
of  the  Homeric  verse  show  very  clearly  that  iq(M  to  draw  began  with 
a  consonant,  and  almost  as  clearly  that  i(f6ofiat  to  guard  began  with  a 
vowel.  I  have  collected  the  Homeric  passages  which  show  middle 
forms  of  i(fOai  to  draw:  I  find  60  in  all,  many  of  which  give  strong 
proof  of  an  initial  consonant,  while  only  3  (L  e.,  5  per  cent  of  the 
whole  number)  oppose  its  introduction.  Of  the  deponent  iqCofiat  I 
find  43  instances  in  all,  among  which  23,  or  more  than  half,  resist  the 
introduction  of  a  digamma.  Fonns  which  begin  with  s  followed  by 
(^  I  of  course  do  not  reckon,  as  they  obviously  belong  to  i^ofuxh  not 
i^fioi.  It  might  be  said,  however,  that  some  forms  in  which  a  is  fol- 
lowed by  single  9,  such  as  I^vto  was  guarding,  iqbvaajo  guarded,  could 
also  be  taken  from  iitofiat,  the  q  being  left  single  after  the  augment, 
SUA  often  happens  in  the  aorist  of  ^itfn  to  do.  Assuming  this,  we  shall 
ihave  in  all  29  instances  of  Iq^imt^  of  which  12,  or  more  than  40  per 
rcent,  will  resist  the  introduction  of  digamma.  Again,  it  might  be 
rsaid  that  such  a  form  as  Blqvaaaxo  is  to  be  explained  from  fiFc^vaaaio, 
by  omission  of  digamma  and  contraction  of  the  vowels,  so  that  we 
could  not  expect  to  see  in  el^aaato  the  digamma  which  belongs  to 
the  verb-root.  If  we  admit  the  justice  of  this  reasoning,  we  shall 
still  further  reduce  the  number  of  instances  to  be  considered,  bring- 
ing them  down  to  19,  of  which,  however,  9,  or  nearly  half,  will  still 
oppose  the  digamma.  It  is  possible  that  two  or  three  of  the  cases 
which  I  have  regarded  as  middle  forms  of  IffOta,  might  be  assigned  to 
l^/u(u  in  the  sense  of  rescuing ;  but  if  we  should  transfer  them  ac- 
cordingly, this  would  not  materially  affect  the  numerical  relations 
just  exhibited.  Observe  then  that  in  the  middle  of  ^^  only  one- 
twentieth  of  the  instances  resist  the  insertion  of  digamma,  while  in 
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i^fia&  to  guard  nearly  or  quite  half  of  them  resist  it.  This  is  a  very 
great  difference,  and  cannot  possibly  be  imputed  to  accident.  I  hold, 
therefore,  that  Ahrens  is  fully  justified  in  separating  the  two  words 
as  he  has  done  in  his  Grammar  of  1852 :  and  I  regard  as  highly  prob- 
able his  conjecture  that  i^nah  began  originally  with  a  (compare  the 
Greek  d  conjunctive,  which  was  originally  «a),  and  that  it  is  con- 
nected with  Latin  servo.  The  primitive  sense  may  have  been  that  of 
wiUching  which  we  see  in  the  compound  observOy  and  from  which  we 
readily  derive  the  ideas  of  guarding  and  preserving.  But  whether  it 
once  began  with  a  or  not,  we  must  in  any  case  disapprove  the  pro- 
cedure of  Bekker  in  writing  it,  wherever  he  can,  with  digamma. 
There  are  in  fact  only  4  places  out  of  more  than  40  which  give  any 
sign  of  an  initial  consonant.  Two  of  these  are  in  the  23d  book  of 
the  Odyssey  (82,  229),  which  has  in  it  much  that  is  peculiar,  while 
the  others  are  in  a  line  that  occurs  twice  (*,  194,  x,  444) : 

This  shows  another  metrical  irregularity,  the  short  *  of  yijt  being  used 
for  a  long  syllable.  Apparently  it  is  only  a  variation  of  the  perfectly 
regular  verse : 

airov  ndiQ  yijcaa*  fiivBiv  xal  vriag  IqvaSai  (|,  260,  p,  429). 

the  two  plurals  being  changed  to  singidars,  with  little  regard  to  met- 
rical exactness. 

In  speaking  of  i^oftaiy  I  have  touched  incidentally  upon  the  ques- 
tion whether  digamma  should  be  prefixed  to  the  augmented  forms  of 
digammate  verbs.  Wherever  the  augment  makes  a  syllable  by  itself, 
Bekker,  no  doubt  with  correctness,  writes  the  digamma  after  it :  thus 
If^yfj  wa^  broke7i  from  Tdyrvfit,  iYdXrj  was  pressed  from  Ffi/Aoi,  ^Tsmov  I 
said,  tense-stem  Tstn  from  FBTSTt.  But  when  the  augment  coalesces 
with  the  root  in  the  same  syllable,  he  places  digamma  at  the  begin- 
ning, and  of  course  before  the  augment:  thus  he  writes  ¥ei9ov  I  saw, 
originally  B^idov,  T^vaaae  was  rulijig,  originally  B^avaaae,  -p^viiavB  was 
pleasing,  originally  BTavdayB,  Now  the  temporal  augment  of  ^vaaaa 
must  either  have  come  from  a  stem  which  had  already  lost  the  digam- 
ma ;  or  it  must  have  arisen  from  a  stem  with  digamma  by  dropping 
that  consonant  between  6  and  a  with  contraction  of  these  vowels. 
In  either  case  the  augmented  form  should  be  without  digamma,  which 
could  only  appear  by  what  must  be  regarded  as  an  improbable  trans- 
position: BravaauBf  TBovaaaB,  T^vaaas ;  by^op,  TB'idov,  tbTSov.  It  is  at 
any  rate  a  transposition  which  we  should  not  accept  without  clear 
indications  in  the  Homeric  verse.  I  must  own  that  I  have  not  looked 
up  the  evidence  myself  on  this  point.    But  a  writer  in  Jahn's  Jahr- 
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bttcher  (Ixxxi,  681),  Heinrich  Rumpf,  professes  to  have  done  so.  He 
says  at  least  that  he  has  looked  at  all  the  2d  aorist  forms  of  the  root 
•^  which  by  the  augment  begin  with  e*,  also  at  the  forms  of  ciyctcrcw, 
dvd&voi,  and  Ayvvfii,  which  by  the  augment  begin  with  ^.  The  number 
of  these,  taken  together,  would  be  about  60,  and  there  are  6  of  them 
(y,  392,  y,  305,  *,  182,  x,  373,  X,  162,  t,  539)  which  resist  an  initial  di- 
gamma.  The  proportion  here  is  not  decisive.  But  it  is  more  import- 
ant that  he  finds  not  a  single  case  which  requires  digamma,  and  only 
one  which  on  Bekker's  principles  can  be  regarded  as  yielding  it  any 
particular  support.  We  must  conclude  then  that  there  is  no  suffi- 
cient warrant  for  Bekker's  writing  of  these  forms. 

In  this  connection  I  may  speak  of  the  form  ^i'xio,  a  pluperfect  mid- 
dle of  the  stem  ««  or  c»«.  It  occurs  four  times  in  the  Odyssey  in  the 
expression,  Skfiag  d*  ffixro  ywautt,  which  does  not  allow  an  initial  di- 
gamma. "H'ixTo  is  most  naturally  explained  as  being  equivalent  to 
eFCF*xTo,  the  first  «  being  the  augment  of  the  pluperfect,  which  after 
the  loss  of  digamma  is  contracted  with  the  e  of  the  reduplication : 
«F6F*xT0,  BSiKTOj  fjixro,  likc  eFoyotaae,  savaaae,  ^lyaaae,  Now  it  is  remark- 
able that  the  form  ftxio,  with  b  instead  of  Vt  occurs  once,  in  V^  108, — 
»al  fioi  inaux*  InixelXev  •  Tixto  dh  diaxelov  adroi.  This  form  is  naturally 
explained  as  being  for  Fsvtxxo,  with  the  reduplication,  but  without 
the  augment,  of  the  pluperfect.  It  will  be  seen  that  the  passage 
allows,  though  it  does  not  require,  an  initial  digamma.  Bekker  writes 
it  without ;  in  our  judgment  he  should  have  inserted  it :  thus,  Mai  fto^ 
itraax*  InixBlXe*  F^F^xro  dh  OiaxBlov  aix(f. 

If  we  have  complained  of  Bekker  for  prefixing  digamma  to  the 
augmented  forms  of  digammate  verbs,  we  have  to  complain  of  him 
for  omitting  digamma  in  some  instances  from  their  reduplicated  forms. 
The  word  just  mentioned,  in  which  he  writes  lfF*xTo,  not  f^f»xto,  is  a 
case  in  point.     Another  is  seen  in  /,  348 : 

navxolag  iwiipvasv  •  ^yoixa  di  xoi  nagoBldBiy. 

On  first  looking  at  this,  I  thought  that  perhaps  the  pause  (colon)  be- 
fore lo*xa  might  have  had  something  to  do  with  Bekker's  retention  of 
the  preceding  y  movable.  But  I  found  afterwards  a  passage  (/,  70), 
which  in  this  respect  is  exactly  similar,  but  is  differently  treated  by 
Bekker : 

dalMV  daXxa  yiqovfn  *  Tivoixi  xo&,  od  to»  &rBtxig, 

This  inconsistency,  I  suspect,  must  be  the  result  of  inadvertence.  In 
all  other  cases,  so  far  as  I  have  observed,  Bekker  writes  the  perfect 
and  pluperfect  active  of  this  verb  with  digamma  where  the  verse 
allows  it.    The  number  of  instances  is  very  large,  125,  if  I  have 
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coanted  right,  and  the  unconformable  eases  only  lo,  or  about  8  per 
cent.  The  perfect  of  dy^dyoi  (root  Fa^)  occurs  but  twice  (/,  173,  <r,  422). 
Bekker  both  times  writes  Trfiatr  iraddra.  We  hold  that  he  should  have 
written  nctat  TBFaddta :  the  presumption  is  that  the  digamma  was  reg- 
ularly repeated  in  the  reduplication,  as  Bekker  gives  it  in  F^Foiira. 
The  perfect  middle  of  etXw  (root  Tel)  occurs  four  times,  twice  after  r 
movable,  and  twice  after  a  hiatus,  which  however  is  at  the  feminine 
caesura  of  the  third  foot.  Bekker  everywhere  writes  iTii'fiBda,  Irelfii- 
n>s :  we  hold,  as  before,  that  he  should  have  written  FeTi^fieda,  rsTelfii^ 
pog.  The  next  case  to  be  considered — that  of  Unofiat  (root  Tsln)  to 
hope — is  attended  with  more  difficulty.  The  perfect  Jtolna  and  plu- 
perfect h^netw  occur  twelve  times  in  all :  3  times  with  hiatus,  4  times 
with  p  movable  before  them :  therefore  7  times  where  digamma  is 
admissible;  leaving  6  cases  which  resist  it.  This  large  proportion 
of  unconformable  cases  might  make  us  doubt  whether  we  ought  to 
recognize  digamma  at  all  in  these  forms.  But  the  f  of  the  root  is 
unquestionable,  and  gives  a  strong  presumption  for  f  in  the  redupli- 
cation. And  besides,  the  three  cases  of  hiatus  occur  in  a  part  of  the 
verse  (at  fem.  caes.  of  2d  foot)  where  hiatus  is  inadmissible.  We 
hold  therefore  that  there  is  sufficient  evidence  of  Homeric  jiToXna  and 
FAFc&^e^y  (or  TBF6Xneiy)^  and  that  these  forms  should  have  been  given, 
according  to  Bekker's  principle,  wherever  the  verse  allows  them.  He 
has  in  fact  given  them  only  in  the  3  cases  of  hiatus,  while  in  the  4  of 
r  movable  he  retains  that  letter  and  writes  IfoAtto,  iri&^nsiv ;  thus  con- 
travening both  his  general  method  and  his  procedure  in  the  parallel 
case  of  lo*xo,  i(aneiw.  In  lo^o,  i(^c*y,  we  find  very  much  the  same 
state  of  things — 12  passages  in  all,  of  which  5  resist  digamma.  The 
p  movable,  however,  occurs  here  in  only  one  case  (I,  289) : 

Here,  from  the  analogy  of  his  procedure  in  reference  to  ^cWttc*!',  we 
may  presume  that  Bekker  would  have  written  CtydgfonoiGiv  ijfb^Biv^  if 
he  had  not  followed  Voss  in  making  a  greater  change,  altering  the 
dative  to  an  accusative  in  accordance  with  the  usual  construction  of 
the  verb,  making  &¥dq^ovg  elTihf^eiv.  It  might  be  questioned,  how- 
ever, whether  we  ought  not  in  this  case  to  have  iiF6(^Biv  for  eF^Fo^ye*!', 
in  the  same  manner  as  ^F*xro  for  cpcFtxTo.  In  the  perfect  middle  of 
l^<w  (root  FB^)  to  shut,  we  find  a  different  state  of  things.  Here  we 
have  Igx^rai  and  fp/«»o  occurring  7  times.  They  are  evidently  forms 
without  reduplication,  like  olda  Iknoio  (i.  e.  Folda,  not  FSFo«^a),  bTjuo^ 
am  clothed  (i.  e.  Fsafiat,  not  FBFBufiai),  and  in  stems  beginning  with 
other  letters,  liix^rai  have  received  (for  liedixf^jah),  dtmfjfa  I  command 
(for  ijwoya).     Hence,  when  we  find  hii^uhai  and  Uqx'*''^  occurring  each 
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of  them  once,  we  must  presume  that  the  first  e  is  not  part  of  a  redu- 
plication, but  the  same  common  prefix  which  we  find,  for  instance,  in 
iildofjiou  (L  e.  e-pBiJfofiai)  for  vildofia^  to  wish^  and  the  aorist  participle 
ieivdifieyos  (L  e.  sFsiGa^uBvog)  having  likened  oneself.  We  shall  not  then 
be  surprised  to  see  that  iFe^fiiva$  and  irigx^'^o  do  not  admit  initial 
digamma. 

We  come  now  to  consider  the  question,  whether  our  editor  does 
right  in  recognizing  only  one  lost  consonant,  the  digamma,  or  whether 
he  should  not  have  recognized  others  as  producing  similar  ap]>ear- 
ances  in  the  Homeric  verse.  Curtius,  in  the  concluding  part  of  his 
Principles  of  Greek  Etymology,  maintains  in  the  case  of  several 
words,  that  the  epic  hiatus  was  occasioned  by  a  consonant  y-sound. 
He  holds  this  to  be  true  in  reference  to  ^oixa,  ifaneiv^  which  we  have 
just  considered.  He  remarks  that  dialects  and  inscriptions  give  no 
evidence  of  digamma  in  this  word ;  that  no  root  vik  in  the  sense  of 
likeness  is  to  be  found  in  the  cognate  languages ;  and  that  it  is  there- 
fore very  hazardous  to  write  riTotxa,  F^Fcuxeiv,  in  the  text  of  Homer. 
He  observes  that  there  are  clear  traces  in  Herodotus  and  elsewhere 
of  a  word  delxt^log  or  Selxelog  having  the  sense  of  (B)txelog  like^  simi- 
lar. He  is  therefore  led  to  adopt  the  conjecture  of  Bopp,  that  the 
root  of  ^oixa  is  formed  from  that  of  delxyv/n,  Lat.  dico,  Sk.  dif  (L  e. 
dik)y  to  show.  He  conceives  that  the  d  assumed  a  parasitic  y,  and 
then  dropped  away  itself,  thus  dik,  dgik,  yik^  and  that  from  yik  thus 
formed  came  by  reduplication  yeyoixa,  ysyi^xBiv.  I  cannot  think  that 
there  is  much  plausibility  in  this  explanation.  If  the  transition  from 
diJc  to  yik  was  made  in  the  formative  Indo-European  period,  we  might 
expect  to  find  a  root  yik  having  the  sense  of  likeness  somewhere  in 
the  cognate  languages,  which  Curtius  does  not  pretend  is  the  fact. 
It  is  evident  indeed  that  he  regards  the  evolution  of  yik  from  dik  as 
taking  place  in  the  Greek  afler  the  Indo-European  time.  We  must 
think  then  of  the  root  dik  as  already  provided  with  inflection,  making 
a  reduplicated  preterite  dedo^xa,  from  which  would  come  first,  by  add- 
ing y  to  both  ^'s,  dyedyoixa,  and  then,  by  dropping  both  the  ^'s, 
yeyotxa.  But  the  change  from  ^  to  y  is  confessedly  a  rare  one  in  the 
Greek  language :  how  hazardous  then  to  assume  that  it  has  occurred 
twice  in  the  same  form.  It  might  perhaps  be  said  that  the  change 
occurred  first  in  some  such  form  as  dixelog,  meaning  like,  which  passed 
into  yixelog ;  that  this  gave  the  suggestion  of  a  root  y«x,  meaning  to 
be  like,  and  that  yeyotxa  was  formed  independently  from  this  sug- 
gested root,  and  not  by  phonetic  change  from  a  pre-existing  deSoixa, 
This  is  indeed  possible :  but  we  should  scarcely  expect  that  a  root 
arising  at  this  comparatively  late  stage  of  linguistic  development 
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would  take  the  more  primitive  formation  seen  in  %oiita^  with  its  inter- 
change of  «x,  6*x,  oirK,  For  such  reasons  the  rise  of  Uma  from  a  root 
dik  seems  to  me  scarcely  more  than  a  possibility.  It  must  be  observed 
too  that  unless  the  connection  of  fotxo  with  a  root  dik  is  rendered 
probable,  there  is  no  more  reason  for  writing  it  with  y  than  with  f. 
And  if  no  more  reason,  we  may  justly  say  that  there  is  lees  reason  for 
y  than  for  f.  Because  the  very  regularity  with  which  this  word  in 
the  Homeric  text  gives  evidence  of  a  consonant  initial,  is  a  circum- 
stance in  favor  of  f.  In  this  respect  it  ranks,  as  we  have  seen,  among 
the  most  regular  words,  the  unconformable  cases  being  only  10  in 
126,  or  about  8  per  cent.  If  we  consider  how  much  earlier  and  more 
complete  was  the  disappearance  of  y  from  the  language  when  com- 
pared with  that  of  f,  we  shall  be  slow  to  believe  that  the  former 
should  maintain  itself  in  the  Homeric  verse  with  the  same  constancy 
as  the  latter. 

Another  case  in  which  Curtius  recognizes  traces  of  an  initial  y  in 
Homer,  is  the  deponent  lefiat  to  he  eager^  to  desire^  to  long.  It  occurs 
in  61  instances,  of  which  22  by  hiatus  give  evidence  of  a  consonant 
initial,  and  the  unconformable  cases  are  only  3,  or  about  5  per  cent. 
Bekker  writes  it  with  digamma.  To  this  Curtius  objects,  asserting 
that  the  verb  ?7^*  is  a  reduplicated  form  of  the  root  y<i,  which  appears 
in  Sanskrit,  and  is  itself  an  extended  form  of  the  root  »,  to  go.  Thus 
itifith  =  yi-yA-mi^  to  cause  to  go,  to  send.  In  the  middle  this  would 
mean  to  send  oneself  and  hence  to  hasten^  to  pursue  eagerly ^  to  aim 
eUy  to  long  for.  To  this  no  objection  can  be  made  as  regards  the 
meaning.  But  it  is  a  remarkable  circumstance  that  2t]fii  to  send  shows 
no  traces  in  Homer  of  anything  but  a  vowel  initial.  Of  simple  forms 
in  the  present  and  imperfect^ — these  I  take  for  comparison  because 
tefitti  to  desire  is  confined  to  those  tenses — I  find  in  the  sense  of  send 
ing  29  (all  active  except  ^,  77,  M^  274,  z,  304,  which  show  the  middle 
or  passive) ;  and  of  this  29,  not  less  than  24,  or  more  than  80  per 
cent,  refuse  to  admit  a  consonant  initial.  Compound  forms,  such  as 
itpitifih^  ftBdlfjfn,  etc.,  I  have  not  taken  into  the  account :  I  believe,  how- 
ever, that  all  of  them  which  are  capable  of  furnishing  any  evidence 
on  the  point,  testify  against  a  consonant  initial  for  the  simple  verb. 
It  may  be  regarded  as  perfectly  certain  that  ^f^*  to  send  was  sounded 
by  Homer  with  an  initial  vowel,  and  ?«/!«*  to  desire  with  an  initial 
consonant.  "We  have  here  a  distinction  of  the  same  kind  as  that 
which  we  before  proved  to  exist  between  i^jJct*  to  draw  and  iqiofiai  to 
guard.  Now  it  might  be  said  by  one  who  maintained  the  original 
identity  of  J»7^»  to  send  and  fe.wa*  to  desire^  that  the  y,  which  once  be- 
longed to  both  alike,  was  retained,  and  that  with  uniformity,  in  the 
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sense  of  desiring^  after  it  had  been  lost,  and  that  with  uniformity,  in 
the  sense  of  Bending,  That  this  is  a  possibility  we  admit,  but  it  is 
nothing  more.  The  probability  is  that  the  two  words  are  radically 
distinct ;  and  if  so,  then  for  the  same  reason  as  before,  the  f  has 
more  in  its  favor  than  the  y.  The  fact  that  later  dialects  furnish  no 
support  to  it  is  of  little  significance,  as  the  deponent  Ufiat  belongs 
only  to  the  early  language. 

The  remaining  case  in  which  Curtius  recognizes  initial  y  as  exer- 
cising the  power  of  a  consonant  in  the  Homeric  verse,  is  the  relative 
stem,  which  appears  in  oj,  %  (I,  (if,  ofof,  haog^  Snatg,  hncHog,  ^tpQu,  ^of,  fra, 
i^f  etc.  Savelsberg,  in  the  eighth  volume  of  Kuhn's  Zeitschrift,  has 
given  a  series  of  citations  from  Homer,  showing  traces  of  an  initial 
consonant  for  this  class  of  words.  Unfortunately  he  has  not  fur- 
nished exact  numerical  data,  by  which  we  might  see  the  comparative 
frequency  or  infrequency  of  the  phenomenon.  I  have  not  myself  had 
time  to  supply  the  deficiency.  I  have  only  run  hastily  through  the 
first  book  of  the  Iliad,  noting  all  words  which  show  the  relative  stem 
— omitting,  however,  the  relative  adverb  <&?,  which  in  this  respect 
stands  by  itself  The  whole  number  of  instances  noted  was  72,  of 
which  30,  or  about  42  per  cent,  testify  against  a  consonant  initial 
Of  the  remaining  instances,  many  were  found  at  the  beginning  of  a 
line,  or  in  other  indecisive  positions ;  and  in  fact  there  are  only  8,  or 
one-ninth  of  the  whole  number,  which  give  any  indication  of  a  con- 
sonant initial.  Even  of  these,  the  majority,  either  from  the  part  of 
the  verse  which  they  occupy,  or  from  the  pause  which  precedes  them, 
are  of  but  little  weight :  only  2  or  3  give  decided  indications  of  an 
initial  consonant.  I  strongly  suspect  that  a  more  extended  compari- 
son would  not  essentially  change  the  proportions  derived  from  this 
first  book.  They  seem  barely  sufficient  to  give  plausibility  to  the 
conjecture  that  the  relative  stem  did  once  begin  with  a  consonant, 
but  had  nearly  or  quite  lost  it  in  the  Homeric  time.  I  say,  ^  nearly 
or  quite  .*''  for  if  the  letter  had  wholly  died  out  from  common  use 
shortly  before  Homer's  time,  the  force  of  epic  tradition  would  proba- 
bly have  caused  some  traces  of  it  stUl  to  appear  in  his  verse.  But 
the  adverb  ^  differs  in  this  respect  very  remarkably  from  the  other 
forms  of  the  relative  stem.  According  to  Bekker,  as  cited  by  Cur- 
tius, the  instances  which  indicate  a  consonant  initial  are  three  times 
more  numerous  than  those  which  indicate  a  vowel  initial.  It  can 
hardly  be  doubted  that  this  word,  as  pronounced  in  the  Homeric 
time,  began  frequently,  if  not  generally,  with  a  consonant. 

It  must  be  owned  that  our  condition  as  regards  the  etymology  of 
the  Greek  relative,  is  an  unsatisfisKStory  one.    We  are  less  confident  and 
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comfortable  than  we  were  ten  years  ago»  Then  we  had  no  hesitation 
about  connecting  it  with  the  Sk.  yas^  yd,  yat,  assuming  a  change  of  y 
to  the  rough  breathing,  as  in  ^aq  (L  e.  iJtio^t)  liver,  Sk.  yakrt  (L  e. 
yakarty  But  now,  if  we  do  not  surrender  this  conviction,  our  faith 
in  it  has  become  less  full  and  sure.  A  Locrian  inscription,  published 
by  L.  Ross  in  1864,  presents  the  form  FOTI,  with  digamma,  for  6t*. 
A  digammated  form  of  the  relative  stem  is  also  seen  in  a  gloss  of 
Hesychius,  quoted  by  Savelsberg :  BaXtui^trjg^  avpiq^tj^og,  KffyTeg,  i  e. 
for  ^*'yotUhftd  companion^^  the  Cretans  use  ^aXixK^n^g  (L  e.  vaXtxuatijgf 
equivalent  to  ^^tKic&n^^).  To  these  testimonies,  Savelsberg,  in  the  ar- 
ticle referred  to,  adds  the  indications  of  digamma  in  the  Homeric 
verse,  and  concludes  that  the  Greek  relative  was  f<^;,  fij»  t6,  or  F^y 
Ffi'»  F^r.  These  he  supposes  to  have  been  later  forms  of  nfog,  urdf 
xFOTy  Latin  quiy  qtuie,  quod.  He  thus  identifies  again  the  Greek  and 
Latin  relatives,  though  in  a  very  different  way  from  that  of  the  old- 
fiushioned  etymology,  which  held  that  the  original  h  of  the  Greek 
relative  was  in  Latin  hardened  to  a  A;-sound  (qu).  The  omission  of 
the  ib-sound  in  the  Greek  f<^;  would  be  something  like  that  in  the 
Latin  ubi,  unde,  for  cubiy  cunde,  which  remain  in  the  compounds 
iieubij  alicunde.  The  stem  kva,  which  would  thus  underlie  the  rela- 
tives of  these  two  languages,  Savelsberg  supposes  to  have  been  de- 
veloped out  of  ka,  the  stem  of  the  Sanskrit  interrogative.  He  goes 
yet  further,  and  from  the  same  origin  derives  even  the  Sanskrit  rela- 
tive :  ya,  he  thinks,  is  for  kya,  and  kya  like  kva  is  only  an  altered 
form  of  kcL  But  Schleicher  and  Curtius  are  not  yet  prepared  to 
admit  that  the  Greek  relative-stem  began  with  digamma,  still  less 
that  it  was  ever  kva.  The  former  touches  on  the  subject  in  his  Com- 
pendium of  Comparative  Grammar,  p.  180:  the  latter  more  at  length 
in  his  Principles  of  Greek  Etymology,  ii,  177-8.  Li  respect  to  the 
FOTI  of  the  Locrian  inscription,  they  say  that  when  the  digamma- 
soond  had  nearly  vanished  from  the  Greek  dialects,  its  sign  was 
sometimes  used  improperly  by  scribes  or  grammarians  for  other  spi- 
rants, and  especially  for  the  y,  which  had  no  sign  of  its  own  even  in 
the  earliest  Greek  alphabet ;  and  they  appeal  to  a  Corcyraean  in- 
scription, which  shows  a  genitive  singular  masculine  of  the  first  de- 
cleoBion  in  -AFO,  where  all  analogy  would  lead  us  to  expect  -ayo  or 
-cthyo,  Sk.  asya.  As  regards  the  Homeric  usage,  they  say  that  the 
pheaomena  which  seem  to  indicate  digamma,  could  equally  well  be 
produced  by  y.  In  this  there  is  no  intrinsic  improbability,  though 
one  would  be  glad  to  have  the  support  of  some  parallel  case  which 
we  could  look  upon  as  clear  and  certain.  The  parallels  which  Cur- 
tius brings  forward  are  the  verb  tefia^  to  aim  at^  desire^  aud  the  root 
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of  hnna ;  neither  of  which,  as  we  have  seen,  is  much  to  be  relied  on. 
As  to  the  derivation  of  a  relative  foj  from  n^og  by  omission  of  »,  Cur- 
tius  remarks  that  "  the  only  phonetic  analogy  which  could  be  called 
in  to  support  it,  is  that  of  the  High  German  wer  (for  hwer)  z=  Gothic 
AvcM,  c£  Eng.  tcliat.  But  the  loss  of  the  feeble  h  proves  little  for 
that  of  k ;  and  how  improbable  that  of  the  two  consonants  the  Greek 
would  give  up  the  perfectly  familiar  »  in  favor  of  the  unstable  digam- 
ma,  wavering  even  from  the  earliest  time."  [It  may  be  observed  in 
passing,  that  Curtius'  own  derivation  of  ^oejca  from  dik^  dyik^  yik^  is 
liable  to  the  same  objection :  it  makes  the  Greek  give  up  the  familiar 
d  in  favor  of  the  imstable  and  perishing  y.]  "  StDl  less,"  he  con- 
tinues, ^  can  it  be  proved  that  Sk.  yas  has  come  from  kyaa^  and  that 
ka  with  the  secondary  kva^  kya^  is  the  common  root  of  all  these  widely 
ramified  pronouns.  Finally,  the  demonstrative  meaning  of  the  Greek 
^e  in  xal  Bg  fq>rj  speaks  against  this  derivation,  and  recommends  the 
assumption  that  the  originally  demonstrative  stem  t,  with  the  second- 
ary form  ya,  lies  at  the  basis  of  the  Greek  relative."  As  the  demon- 
strative use  in  »al  Sg  I97  is  confined  to  the  nominative,  while  in  the 
accusative  we  have  nal  t6p^  it  seems  to  me  quite  possible  that  the  Bg  is 
for  6,  by  confusion  of  the  two  forms  Bg  and  6,  so  much  alike  in  ap- 
pearance, though  so  diverse  in  origin.  Curtius  then  adds,  as  Schlei- 
cher also  does,  that  if  the  Greek  relative  did  really  begin  with  p,  it 
would  be  preferable  to  explain  it  from  a  stem  sva^  which  appears 
with  relative  force  in  Gothic  eve,  as^  whence  the  German  so  in  its 
relative  use.  This  relative  stem  eva  was  long  ago  recognized  in 
Greek  by  Curtius  himself  (Kuhn's  Zeitschriil,  iii,  75,  76),  though 
only  in  the  merest  relic,  the  adverb  qoij  asy  which  the  Alexandrine 
critic  Zenodotus  read  in  two  passages  of  the  Iliad  (B,  144,  S^  499). 
Lottner  afterwards,  in  Kuhn's  Zeitschrift,  ix,  320,  proposed  to  derive 
all  the  forms  of  the  Greek  relative  from  this  same  stem.  But  the 
traces  of  a  digamma  in  the  Greek  relative  are  much  less  frequent  and 
decided  than  we  should  naturally  expect  to  find  them  if  this  were  its 
real  derivation — ^much  less  so  than  in  the  forms  of  the  possessive  &» 
l|,  ^i'^  hiSy  her^  itSy  which  come  from  a  stem  of  the  same  sound  sva^ 
though  of  widely  different  import.  Possibly  the  fact  which  we  have 
noticed,  that  the  adverb  &g  differs  so  much  from  the  other  forms  of 
the  relative  in  the  indications  which  it  shows  of  a  consonant  initial, 
may  warrant  the  conjecture  that  they  are  of  different  origin,  that  in 
fact  &g  came  from  the  digammate  stem  «va,  while  0;,  ology  Saog^  and 
the  rest,  are  akin  to  the  SanBkrit  ya«,  ydy  yat,  and  came  from  a  stem 
with  initial  y-sound. 
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Ahrens,  in  Kuhn's  Zeitschrift,  z,  65  ff.,  has  sought  to  show  that  ap- 
pearances in  the  Homeric  verse  similar  to  those  produced  by  digamr 
ma  are  in  some  instances  to  be  ascribed  to  a  lost  sigma.    An  instance 
of  this  kind — ^in  which,  however,  the  initial  ^  is  not  lost  but  retained 
in  the  written  text — ^is  presented  by  the  word  li  hog.    The  simple 
form  of  this  word  appears  in  55  passages  with  initial  a,  as  cr0g,  av6ff, 
etc    It  occurs  also  in  21  passages  where  an  initial  consonant  would 
be  incompatible  with  the  metre,  and  in  all  these  places  the  cr  is 
dropped :  we  have  Isy  i^g^  etc.     In  the  later  language  both  forms  of 
this  woid  were  in  use,  though  the  one  with  consonant  initial  was 
comparatively  rare.      If  when  the  poems  were  reduced  to  writing 
the  form  with  <r  had  been  wholly  lost  from  use,  it  is  probable  that 
oar  written  text  would  have  shown  h  only,  with  initial  vowel,  in  all 
the  76  passages,  though  in  many  of  them  the  metre  would  have 
flhown  traces  of  a  lost  consonant.    And  it  is  quite  conceivable  that 
in  other  words  this  may  actually  have  been  the  case.    Such  an  occur- 
leuoe  Ahrens  recognizes  with  no  little  plausibility  in  the  words  IU17 
leoodf,  ^6g  possessive,  and  ixaarog  each.    In  regard  to  SX7,  Lat.  sUvOj  it 
ii  certain  that  it  began  originally  with  cr,  and  equally  certain  that  in 
Homer's  language  it  usually  began  with  a  voweL    But  there  are  two 
cases  of  a  remarkable  hiatus  before  the  word  {uelexo  ^17,  i*,  285,  and 
k«/e^«fo  iW^j',  ff,  257,  where  SX7  in  each  forms  the  sixth  foot),  which 
leem  to  show  that  the  initial  tr  was  not  wholly  forgotten  in  the  Ho- 
meric time.     The  possessive  ^6g^  in  its  relation  to  Sg^  is  explained  by 
Ahrens  in  a  way  which  has  been  quite  generally  received  as  probable. 
He  assumes  in  the  earlier  period  two  forms,  a  fuller  asp^f,  and  a 
•Iwrter  ffv6g :  from  aerdg  came  regularly  the  W^,  from  trr^g  the  &,  of 
<xir  common  text.     This  explanation  is  supported  by  the  analogy  of 
^  possessive  forms  TB6g  and  fr6g  for  the  second  person ;  of  which,  in 
I      ^  probability,  re6g  is  for  resdg^  and  <f6g  for  tF6g,     Now  in  92  instances 
<^  the  pronoun  ^6g^  there  are  52  which  do  not  allow  an  initial  conso- 
Ottt,  and  it  is  therefore  certain  that  in  the  Homeric  time  it  generally 
l^egia  with  a  voweL     But  there  are  4  instances  (^,  533,  /,  420,  687, 

t^i  524)  of  remarkable  hiatus  in  the  first  foot,  after  the  first  short  of  a 
iurlyl  (Z«d5  9i  Wv.  jr«t^  ^v.  5fT«  ^^f.),  which  seem  to  present  traces 
of  the  primitive  initial  a.     And  moreover  this  word  makes  hiatus  14 
times  in  the  feminine  caesura.     We  have  seen  that  hiatus  is  readily 
i^owed  in  that  place ;  but  its  relative  frequency  is  so  great  in  the 
csase  of  this  word  (three  times  greater  than  in  the  analogous  case  of 
^  mj/)  as  to  warrant  the  suspicion  that  it  arises  from  a  peculiar 
canse,  and  is  connected  with  the  primitive  initial  (t.    Bekker  writes 
the  pronoun,  wherever  he  can,  with  initial  f  :  he  appears  to  suppose 
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that  from  p6(  came  Mi  by  a  prefixed  «,  and  then,  by  transposition  of 
digamma,  f«^.  But  such  a  transposition  is  a  more  hazardous  assump- 
tion than  he  seems  to  think;  and  the  form  pe^  has  little  support 
either  in  the  Homeric  text,  or  in  the  suggestions  of  comparative  phi- 
lology. 

It  remains  to  speak  of  the  pronoun  fxaaiog  each^  and  the  kindred 
adverb  kmAxe^  on  each  aide :  the  pronoun  km^jt^  itself  is  incapable 
of  appearing  in  the  heroic  hexameter.  The  derivation  of  iMdxenog  and 
iMtttnog  is  as  yet  far  from  certain.  It  is  probable,  however,  that  the 
'uaregog  and  -saoro;  are  a  comparative  and  superlative  form  from  the 
interrogative  stem  «a,  that  they  are  in  &ct  identical  with  the  inter- 
Togatives  n6T^og  and  n6arog^  which  in  their  Ionic  forms  are  n^etpg  and 
s^oTOf.  It  is  probable  also  that  the  first  syllable  I  is  the  same  as  in 
the  numeral  lsaT6y,  Lat.  centum,  Sk.  fatam  (i  e.  katam).  If  so,  it  is 
probably  for  Ir,  the  root  of  the  numeral  els  one :  thus  hMordy  =  oxs 
hundredy  indt^g  =  one  fehich-more,  one  which  of  two.  Here  now 
we  stumble  again  upon  an  uncertainty :  but  of  all  the  explanations 
proposed  for  the  numeral  eht  ^y,  the  most  probable  is  that  which  con- 
nects it  with  Sk.  ftamOy  our  Eng.  scune,  Lat.  semel,  simplex,  Hngulu 
It  thus  appears  that  cr  may  probably  have  been  the  primitive  initial 
of  lirdTf^,  Inatnog,  We  have  already  obser\'ed  that,  according  to 
Ahrens'  enumeration,  luamog  occurs  110  times  in  the  Iliad.  Now  66 
of  these  are  cases  of  hiatus,  some  of  them  easily  admissible,  but 
many  others  giving  strong  indication  of  a  consonant  initial  It  is 
not  therefore  surprising  that  Bekker  should  have  written  Yknaorog  and 
YBn&itffie  wherever  the  verse  allows  it.  Out  of  28  unconformable 
cases  he  makes  17  conformable  by  various  conjectures,  several  of 
which  belong  to  the  most  hazardous  that  he  has  ventured.  In  11 
cases  he  has  left  the  initial  vowel  untouched.  Here  the  proportion  of 
unconformable  cases,  25  per  cent,  throws  suspicion  on  the  digamma, 
which  is  much  increased  by  the  fact  that  comparative  philology  has 
no  plausible  explanation  for  the  forms  pevdre^,  -rinaorog.  Such  forms 
as  affxdrf^  and  frinavrog  are  much  more  probable  on  grounds  of 
comparative  philology.  Practically  then  the  case  as  to  tnaotog  stands 
in  this  way.  It  cannot  well  be  doubted  that  the  word,  sometimes  at 
least,  began  with  a  consonant  in  the  Homeric  language.  If  we  as- 
sume  that  digamma  is  the  only  initial  consonant  of  the  Homeric  lan- 
guage which  has  failed  to  appear  in  our  text,  then  we  must  recognize 
a  Homeric  rinaarog :  such,  doubtless,  was  the  reasoning  of  Bekker. 
But  the  assumption  is  an  unsafe  one :  there  is  reason  for  suspecting 
that  other  initial  consonants  of  the  Homeric  language  have  had, 
though  to  a  far  less  extent,  the  same  fortune  as  digamma ;  and  in 
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this  particular  word  there  is  reason  for  suspecting  that  it  began  with 
some  other  consonant.  Yet  we  would  by  no  means  advise  either 
that  the  relative-stem  should  be  written  in  Homer  with  initial  y,  or 
that  inuarog  and  i6s  should  be  written  with  initial  o*.  A  lost  digam- 
ma  manifests  itself  in  the  Homeric  verse  in  many  words  with  much 
clearness  and  with  considerable  approach  to  uniformity:  it  may 
therefore  with  propriety  be  inserted  in  an  edition  having  the  charac- 
ter and  aims  of  the  one  under  review.  But  the  case  is  widely  differ- 
ent with  a  lost  y  and  a  lost  a :  these,  if  we  make  the  most  of  them, 
are  only  rare  and  doubtful 
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Abt.  V» — On  the  Meax  Tempebatube,  and  on  the  Fluctua- 
Tioxs  OP  Temperatube,  at  New  Haven,  Conn.,  Lat.  41°  18'  N., 
Long.  72°  55' W.  of  Greenwich;  by  Pbofessobs  Elias  Loomis 
AND  H.  A.  Newton. 

In  July,  1862,  the  Connecticut  Academy  of  Arts  and  Sciences  ap- 
pointed a  committee,  consisting  of  Professors  Elias  Loomis  and  H. 
A.  Xewton,  to  reduce  the  meteorological  observations  which  for  a 
series  of  years  had  been  made  in  the  name  of  the  Academy,  and  also 
to  incorporate  with  them  any  other  reliable  observations  made  in 
New  Haven.  The  committee  have  discharged  the  duty  imposed 
upon  them,  so  far  as  relates  to  the  observations  of  temperature,  and 
now  present  the  results  of  their  labors.* 

The  following  is  a  list  of  the  Meteorological  Journals,  of  which  an 
abstract  is  here  presented. 

1.  A  Register  kept  by  Rev.  Ezra  Stiles,  D.D.,  President  of  Tale 
College.  This  register  extends  from  the  commencement  of  Dr.  Stiles' 
presidency  in  June,  1778,  until  two  days  before  his  death,  which  oc- 
curred 3Iay  10,  1795.  There  is  an  interruption  of  the  Journal  from 
July  4,  1779,  to  Jan.  22,  1780,  caused  by  the  invasion  of  New  Haven 
by  British  troops,  at  which  time  Pres.  Stiles'  thermometer  was  bro- 
ken. The  subsequent  observations  were  made  with  a  thermoneter 
belonging  to  the  college. 

This  register  was  kept  without  much  system.  Sometimes  the 
number  of  entries  amounts  to  a  dozen  or  more  in  a  day ;  frequently 
there  were  only  one  or  two  entries ;  and  occasionally  a  day  was  en- 
tirely omitted.  President  Stiles  adhered  to  no  fixed  hours  of  observ- 
ation ;  although  he  generally  made  an  obsen-ation  at  some  early  hour 
in  the  morning ;  another  about  the  time  of  greatest  heat ;  and  an- 
other late  in  the  evening.  He  was,  however,  always  careful  to  specify 
the  hour  of  observation.  This  irregularity  of  hours  has  rendered  it 
very  difficult  to  obtain  satisfactory  mean  results;  and  in  some  in- 
stances it  has  been  thought  best  to  reduce  the  observations  to  certain 
fixed  hours,  by  applying  the  corrections  contained  in  the  table  on 
page  199.  The  thermometer  employed  was  made  in  London,  with 
Fahrenheit's  scale,  and  was  attached  to  the  President's  house,  which 
was  on  the  west  side  of  College  street,  a  little  south  of  Chapel  street. 

2.  A  register  kept  by  Messrs.  Isaac  Beers  and  Hezekiah  Howe  from 
1788  to  1791,  and  from  1796  to  1805. 


*  It  it  but  just  to  Mj  that  the  greater  part  of  the  labor  bat  been  performed  bj  the 
duurman  of  the  committee.  E.  a.  v. 
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These  observations  were  made  regularly  three  times  a  day,  at  fixed 
aara.  The  thermometer  employed  was  attached  to  Mr.  Beers'  book- 
ore,  which  was  on  the  comer  of  Chapel  and  College  streets,  on  the 
x)t  now  occupied  by  the  New  Haven  Hotel.  It  is  supposed  that 
lis  register  originally  embraced  a  longer  period  than  is  mentioned 
bove,  but  these  years  include  all  which  can  now  be  found. 
3.  A  Register  kept  by  order  of  the  Connecticut  Academy  of  Arts 
nd  Sciences.  This  register  has  been  kept  successively  by  various  in- 
ividnals,  upon  different  plans,  and  with  numerous  interruptions. 

A.  The  register  from  March,  1800,  to  Feb.,  1803,  forms  a  manu- 
:ript  volume  by  itself  The  observations  were  made  three  times  a 
ay,  at  fixed  hours.  During  a  part  of  the  year  1801,  the  observations 
re  in  the  handwriting  of  President  Day,  who  was  at  that  time  tutor 
1  Yale  College.  It  is  not  known  by  whom  the  other  observations 
rere  made. 

B.  The  register  from  Jan.,  1804,  to  Dec,  1820,  was  kept  by  Rev. 

feremiah  Day,  D.D.,  who  was  Professor  of  Mathematics  and  Natural 

Philosophy  in  Yale  College  from  1803  to  1817 ;  and  subsequently  for 

oaany  years  President  of  the  College.     This  register  includes  observ- 

itions  three  times  a  day,  at  fixed  hours,  and  substantially  the  same 

system  of  observations  was  preserved  from  the  beginning  to  the  end 

of  the  register.     The  thermometer  employed  in  these  observations 

WIS  generally  placed  eight  or  ten  feet  from  the  ground,  and  was 

always  attached  to  President  Day's  house,  which  was  changed  several 

times  during  this  period,  but  was  always  within  a  moderate  distance 

of  the  college  buildings. 

C.  The  register  from  Jan.,  1821,  to  Nov.,  1830,  was  kept  succs* 
ftvely  by  various  individuals  and  with  several  interruptions. 

The  observations  for  1821  were  made  by  Prof.  A  M.  Fisher.  Those 
fcrl822  were  made  chiefly  by  President  Day.  From  Nov.,  1822,  to 
Hty,  1826,  the  register  was  kept  by  Prof.  M.  R.  Dutton,  but  the  in 
tWTuptions  during  this  period  amount  to  nearly  a  whole  year.  From 
Wy,  1826,  to  Nov.,  1830,  the  register  was  kept  by  Prof  D.  Olmsted, 
^th  a  loss  of  about  six  months  from  interruptions. 

Whenever  the  observer  was  changed,  the  location  of  the  thermom- 
eter was  also  changed,  but  the  locality  was  always  in  the  neighbor- 
lood  of  the  College. 

D.  From  Dec,  1840,  to  Aug.,  1842,  the  register  was  kept  by  Rev. 
Chester  S.  Lyman,  now  Professor  in  Yale  College.  The  thermometer 
^M  attached  to  Divinity  College ;  during  the  first  year  on  the  fourth 
Wory,  and  the  second  year  on  the  third  story  of  the  building.  In  the 
first  position  its  elevation  above  the  level  of  the  sea  was  about  65 
feet,  and  in  the  second  position  about  57  feet.  The  observations 
rere  generally  made  five  or  six  times  a  day. 
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From  Aug.,  1842,  to  Nov.,  1843,  the  register  was  kept  by  Mr.  E. 
C.  Herrick,  and  the  instruments  were  removed  to  his  house  in  College 
street  near  Grove  street,  but  the  observations  of  the  external  ther- 
mometer were  so  few  as  to  be  of  but  little  value. 

From  Jan.,  1844,  to  April,  1847,  the  register  was  kept  by  CoL  Enos 
Cutler  at  No.  90  George  street,  about  52  feet  above  tide  water.  The 
observations  were  generally  made  five  times  a  day. 

From  April,  1847,  to  Aug.,  1847,  the  observations  were  made  by 
Mr.  Francis  Bradley. 

From  Aug.,  1847,  to  May,  1849,  the  register  was  kept  by  CoL  E. 
Cutler  at  No.  2  Wooster  street,  at  an  elevation  of  30  feet  above  the 
sea.  From  May  to  July,  1849,  the  observations  were  made  by  Mr. 
F.  Bradley.  From  July,  1849,  to  April,  1860,  they  were  made  by 
Col.  E.  Cutler. 

From  April  to  October,  1850,  the  instruments  were  kept  in  the  Col- 
lege Library  building,  where  occasional  obser^'ations  were  made  by 
Mr.  E.  C.  Herrick. 

From  Oct.,  1850,  to  May,  1851,  the  register  was  resumed  by  CoL 
E.  Cutler  at  No.  2  Wooster  street.  From  May  to  Nov.,  1851,  the 
register  was  interrupted ;  and  it  was  resumed  by  CoL  E.  Cutler  from 
Nov.,  1851,  to  April,  1852,  since  which  time  no  Journal  has  been  kept 
in  the  name  of  the  Academy. 

4.  The  remaining  observations  were  obtained  by  combining  the 
following  miscellaneous  registers. 

A.  A  register  kept  by  Mr.  E.  C.  Herrick,  late  librarian  of  Yale 
College.  This  journal  extends  from  Aug.,  1826,  to  Aug.,  1831,  em- 
bracing observations  four  times  a  day.  Also  from  January  to  July, 
1834,  four  times  a  day  with  many  interruptions.  Also  from  April, 
1837,  to  April,  1838,  generally  two  or  three  times  a  day,  and  some- 
times more  frequently.  The  exact  location  of  the  thermometer  for 
these  observations  is  not  known ;  but  it  was  always  near  the  college 
buildings. 

B.  A  register  kept  by  Rev.  Charles  Rich  from  Jan.  to  Aug.,  1838. 
These  observations  were  made  at  short  intervals,  frequently  twelve 
times  a  day.  They  were  made  when  Mr.  Rich  was  a  Senior  in  col- 
lege, and  the  thermometer  was  attached  to  a  building  on  High  street 
near  the  college.  The  volume  containing  these  observations  was 
presented  to  the  Connecticut  Academy  in  1841. 

C.  A  register  kept  by  Hon.  Noyes  Darling  from  Dec,  1838,  to 
Nov.,  1840,  three  times  a  day. 

D.  A  register  kept  by  Mr.  Francis  Bradley  from  Dec.,  1842,  to  Oct., 
IB46>i    Observations  jgenerally  twice  a  day. 
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R  A  register  kept  by  Prof.  C.  S.  L3rTnan  from  Jan.,  1851,  to  April, 
1862,  generally  three  times  a  day,  and  much  of  the  time  more  fre- 
qnently. 

F.  A  register  kept  by  Mr.  Hawley  Olmstead  from  Dec,  1865,  to 
March,  1868,  three  times  a  day. 

G.  A  register  kept  by  Mr,  Joseph  Bennett  for  a  long  series  of 
years.  The  observations  are  regularly  made  three  or  four,  and  some- 
times five  times  a  day.  The  observations  taken  from  this  record  are 
from  April,  1858,  to  Sept.,  1869,  and  for  a  part  of  the  years  1864  and 
1865. 

H.  A  register  kept  by  Dr.  D.  C.  Leavenworth,  commencing  Oct., 
1859,  and  continued  to  April,  1864.  The  thermometer  was  exposed 
on  the  N.E.  side  of  his  store  in  Chapel  street,  a  few  doors  east  of 
College  street,  at  an  elevation  of  six  feet  from  the  ground,  and  about 
forty  feet  above  the  sea.  This  register  embraces  observations  three 
times  a  day. 

I.  A  few  observations  have  been  taken  from  a  partial  register  kept 
by  Prof.  Elias  Loomis,  commencing  in  November,  1861,  and  contin- 
ued to  the  present  time. 

K.  The  gaps  left  by  the  preceding  journals  have  been  filled  by  ex- 
tracts from  the  journal  of  Dr.  Alfred  S.  Monson.  This  journal  was 
commenced  in  1821,  and  has  been  continued  to  the  present  time.  For 
the  first  five  or  six  years  the  entries  were  few  and  irregular,  but  since 
that  period  the  entries  have  been  made  with  great  regularity  three 
times  a  day. 

The  preceding  registers  combined  extend  from  July,  1778,  to  the 
present  time,  with  interruptions  amounting  in  the  aggregate  to  fifteen 
months,  viz.,  from  July,  1779,  to  Jan.,  1780,  and  from  May  to  Dec, 
1795,  making  an  aggregate  of  86  years  of  observations  to  Septem- 
ber, 1 866.  These  observations  have  all  been  reduced  as  nearly  as 
possible  to  a  unifonn  system.  Whenever  the  observers  adliered  to 
fixed  hours  of  observation,  the  results  here  given  are  the  simple  aver- 
ages of  the  observations  with  the  hours  annexed.  When  the  hour  of 
observation  was  not  invariable,  an  average  has  been  taken  of  the  times 
of  observations,  as  well  as  of  the  temperatures.  In  a  few  instances 
(as  in  some  parts  of  Pres,  Stiles'  journal)  the  hours  were  so  irregular 
that  it  has  been  thought  best  to  reduce  the  observations  to  fixed 
hours,  by  applying  the  corrections  given  in  the  table  on  page  199. 

In  order  to  be  able  to  reduce  observations  made  at  iri'egular  hours, 
to  certain  fixed  hours,  we  should  know  the  law  of  the  hourly  varia- 
tion of  temperature  for  each  month  of  the  year.  This  law  cannot  be 
certainly  known  except  from  hourly  observations  made  at  this  place. 
As  Buch  observations  have  never  been  made,  we  have  endeavored  to 
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obtain  all  the  information  which  coald  be  derived  from  hourly  obser* 
v&tione  made  at  etations  nearest  to  na,  and  not  differing  greatly  in 
the  character  of  their  climate.  The  stations  chosen  for  this  purpose 
•re  Philadelphia  on  the  southwest  side  of  New  Haven,  and  Amherst 
and  Cambridge  on  the  northeast  side.  The  corrections  for  Philadel- 
phia, as  deduced  from  the  Girard  College  observations,  are  given  bj 
Prof.  Guyot  in  his  Meteorological  Tables,  p.  16.  The  corrections  de- 
duced by  Prof.  Dove  from  the  observations  at  Franlcford  Arsenal  are 
given  by  Prof  Guyot  in  his  Tables,  p.  18.  The  corrections  deduced 
from  observations  at  Amherst  College  are  given  iu  Guyot's  Meteoro- 
logical Tables,  p.  28.  The  hourly  observations  at  Cambridge  were 
published  in  the  Memoirs  of  the  American  Academy,  vol.  ii,  new 
series,  pp.  89  to  134.  They  extend  from  Oct,  26,  1841,  to  Dec.  23, 
1842.  Xo  reduction  of  these  obser^-ations  has  hitherto  been  pub- 
lished. The  committee  have  deduced  from  these  observations  the 
following  table,  showing  the  mean  temperature  of  each  month  of  the 
jear,  at  intervals  of  two  hours. 

Cambridge  Mean  temperaturee. 


H„r. 

Ju.     Fib. 

Uueli.  A|»>L|H<>j.|jw.    Julj- 1  Auf     StiH.    OcL  i  Nov. 

D«.  y»i 

*.«.o-6 

JT9»  34-11 
J73i  3j*94 

31oj  3941  4'3-9'J  ^-if.:.  66-00  r.,  „,  4,-50  39-60  33  i3 

59  ja  4>-94 
=6754.  ?7 

3l-7y39  764':"'-   ■    ■  -  6479    ■       '  .!>  49  38  4o  3l-77 
3|.4B3a-54J'">.'"'         f'4  93  ■          IH  i7;37-9-.3i-4i 

IS-66  4P49 

K.6    |mSo364s 

jg- 48470b 
33  85  5i  06 

4j-4i4655ri>.Sv, -.,.78-43  ■i./"">iA5i-3- 

45  o4  4a-ii(il-(-H  71 -187903  -?-5(i6  io5Vo7 
44  5 ,  '48  53  63-98  7.  49  T«-49  73-o.  6fi.fi4  55-91 
4i-M|47-(.i6rS.,6y.357664  7i  79fi3->8;5>»8 

43-fifi 

36  57  54-5; 

1-6    ;33  37  4n« 

4.l-<» 

36-33  54-69 
33  33,5146 

46 

3r76  3«-6: 

fr6 

19-5535.13 

iH-ai34-5tI 

37-77144  3.  58-.36(.  54  7'-45  68-39  58-'>9'45  59 

3763 

33  85  4d-j>  49-4o|56  08  67-00  6j-B6,5i-3o4ti-ej 

35-67 

,o6 

34-57 

19-61  44-o3 

He... 

jaea  35  *: 

37  07  43-96  54-5363-33  71  53  66-36  56 o7'45-fi3i36-94 
.4   '    ii'    ,41    ,.    i    .0  ■    M   1    i>    1    .5  1    sT 

31-35  47-37 

N<...lHy.,l    l3  1    lo 

33   ' 

From  this  table  we  have  deduced  the  following  showing  the 

Corrertions  to  be  applied  lo  t/ie  means  of  the  hmirg  of  obmn^ation  lo 
obtain  the  true  mean  temperatures  of  the  months  and  of  the  year  at 
Cambridge, 


Hi-nr.    1  J  (II. 

Ptb. 

UirchUpHl    H.r. 

)»..  1  Juir. 

Aa, 

e.pL 

0^.    JK« 

Vn. 

Y«x 

*.«.   06   o-oo 
J-6    1-5. 

4-o5  3-55   760- 

7-68'  5-53 

5ifi 

617 

5-37  33i 

VI 3 

4-43 

965    6-7^ 

fifTi 

7-5( 

6  63  4-I- 

3-fif 

5-4f. 

4-6    I-B5 

5  5o;  4  7=1  947 
6-dH|  4o3  4-9' 

973    660 

6  (if 

Tii  45; 

jb, 

5(tl) 

6-6    3li 

.-59    3-« 
-.76  -■>  0! 

i-Hfi 

-.-6' 

-  o-.l: 

I  88    15: 

■  ■H- 

,..6-o-4t 

-5-34'- 3-59' -5-99 
-7-971-5^-8-" 
-7  44'-5-56 -945 

-6  6j  -6  95 

-8  B5  -7-5.. 

-5b, 

-  7  3t 

-  630-4-5: 

-s-5i 

-46, 

-Son 

-r.( 

-9,6-6-9^ 

-1-47 

-5-04.-4  ■)5!-7  98 
-0-7",-'  35-3-6<, 

-700 -5-u 

-  Til 

-5o<; 

-  o56-<y68-o-J5 

-i-4r 

86  o-oo 

oHi 

3-=dI  j-75   5-. 3 

it 

10-6  069 

o-a3 

6- 3 5'  4-53 

4  77 

_134| 
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We  next  took  the  average  between  the  corrections  deduced  from 
observations  made  at  Girard  College,  Frankford  Arsenal,  Amherst 
College  and  Cambridge,  and  obtained  the  following  provisional  table, 
which  it  is  presumed  must  represent  nearly  the  corrections  applicable 
to  N^ew  Haven. 

Corrections  to  be  applied  to  the  means  of  the  hourt  of  obtervation,  to 
obtain  the  true  mean  temperature  of  Nexo  Haven.     {Provisional.) 


H«r. 

J.. 

F...^ 

M.rtlJA|.'ll,M.r.;junr./Jm, 

Au,.     f^,.l 

OcL 

N«,.;n.., 

y«.. 

Uiomgb. 

Ib7 

a  17 

"3-73   4"^'lT7"6Vl"W8 

775-5T, 

7T3 

-77  "Te^ 

Ta 

>-5j 

1-71 

4-1.,  4-7"  '■>.«   7-"fi.  &i5 

537!    5-^9 

^g 

19.1  1-19 

'■79 

3p3 

4  68   5-iB  691    7-79,  679 
5-j5:  5-9)    7-67,  B-4[    7^-7 
56i    656   B'lr  S'Sil  7-39 
6-o3,  6  7a   7  96  7-761  7  '>3 

5-93I   539 

6'3o    69b 

3-18,    l57 

5-10 

is 

3-67 

6-^5 

3-57    1B7 
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4'i8 

666   7M 

6-70 

3-86    3-,* 
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377 

4-47 

6-57!   t47 

4-14    3-36 

eh 

3.97 

4'6o 

^'94i  6-K    611    S'49'  ^43 
47^  46u   377    a'96   3  j3 

5-451  TW 

11 

4-«8    3  5i 

5-4 1 

4nl 

'(■4i> 

3-5B    5-0-1 

3-73    334 

4<ia 

35t 

3  16 

-i-W-ioJ 

3M 

a-3o'    j-79 
0-18     i-i^ 

^;i 

■  37 

0-4I 
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-o-Bii 

o-39:-i-3o  -j-B7;-4<.»|-3-p8 
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-3-44-3  7> 

->-B4 

-,-78-098 

-1-49 

-3-56 

-i-8a 

-5i4-6r7 

-S-45 

-3  3S-J9' 

-4-47 

yooD, 

-4'33 

-4-47 

-5-79:-5  6o-6-34'-7'"5-7'™) 

-6u:-r67 

-7-37 

-4-87  -4->6 

-59. 

-5M 

-5-64 

-6'79'-6-83  -7  5o -8>a6-7  56 

-6  98I-8  56 

-B69 

-5  63-5  35 

-6-95 

is 

-S16 

-7'»i'-755-8-34-8-5o'-8oo 
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-7-)9;-fi-74 

-9-4^ 

-6oi-5-5o 

-7-40 

-5-97 

-ri3-7-66-8'4o-8  43-T5i 

-5-85 

-5-6o-4o6 
-4-48  -3  66 
-3-ui-a-ii 

-7-31 

4 

-4-84 
-3-j5 

-5i3 

-3'74 

-5'a7U-[4-6-93l6-64-5-S 

-.ttjzlZ 
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,5-o6 

Z^ 
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-3-65-3  73 

-3-51 

-1-39-1-03 

-3  10 

-0-57 

-.■61  -1-34 

-091 
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-i-3[ 

oj6 

o-36^q.i5.c^o6  o-iS  <.8> 
r-53l  .-65    raJ  r47    a'5i 

o53    o-a 

0-7, 

o-6ii   0-39 

0-39 

o-flB 

0-7 

rai    i4v 
3161   3-jl 

i-3o    087 

1-711 

[34 

ri4 

i'55/i-48    3'ji    401    3-56 

3-01 

i-7o'    1-33 

>-6J 

'S_ 

1-74 

16 

3-3il  3-45  440!  5'a3'  4*37 

3-?3_4;58 

Jyi 

_r.i^.-69 

335 

This  table  has  only  been  employed  to  reduce  a.  few  obeervatioDS 
made  at  irregular  hours  to  certain  fixed  hours.  After  determining 
^e  mean  temperature  of  Xew  Haven  at  certain  fixed  hours,  we  em- 
ployed these  results  to  deduce  a  more  reliable  table  of  the  hourly 
corrections. 

The  following  table  shows  the  results  of  the  entire  series  of  obser- 
vations at  Xew  Haven ;  the  observations  being  classified  by  months, 
and  divided  into  two  groups,  the  first  embracing  the  observations  to 
1820.  Column  1st  shows  the  year  of  the  observations;  column  2d 
shows  the  time  of  the  morning  observation  expressed  in  hours  and 
decimals  of  an  hour;  column  3d  shows  the  observed  mean  tempera- 
ture; column  4th  shows  the  time  of  the  observation  nearest  to  the 
hour  of  greatest  heat;  column  5th  shows  the  observed  temperature; 
column  6th  shows  the  time  of  the  evening  observation;  column  7th 
shows  the  observed  temperature;  column  8th  shows  the  mean  of  the 
three  preceding  temperatures;  column  9th  shows  the  lowest  temper- 
ature observed  during  the  month;  column  10th  shows  the  highest 
temperature  observed  during  the  month;  and  column  11th  shows  the 
difference  between  the  two  numbers  last  mentioned. 
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January. 


Year. 

flour. 

A.  M. 

Temp. 

Hour. 

p.  M. 

Temp. 

Hour, 
p.  M. 

Temp. 

Meu 

MiB. 

Max. 

0 

Range. 

0 

0 

0 

0 

0 

0. 

1779 

8 

26*0 

2-47 

3i8 

9  i3 

26  5 

28*4 

li 

48 

464 

1781 

8 

3o*i 

145 

38-9 

937 

33  0 

340 

i3 

57 

AA 

1782 

8 

»3-7 

1*82 

29-4 

9-35 

21-5 
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-5i 

5i 

56i 

1783 

8 

23-5 

1-75 

33-3 
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26*1 
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5i 
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1-45 
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8 
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3oo 

IO-34 

21*9 

23*9 

-* 

49 
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8 
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3i-6 
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57 
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27*7 

4 

5i 
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25-6 

4 

46 

42 
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7-5o 

24-8 
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5-02 
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6 

A^ 

4o 
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7-34 

^?? 

I2'00 

37-3 

5-64 

33  a 

33*3 

la 

56 

44 

1791 
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23-8 

200 

33-5 

lo-oo 

266 

280 

1 

5o 

49 

179a 
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1 5-4 

2-19 

27-5 
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20  I 

21 -o 

-8 

49 

57 

1793 

796 

266 

2*27 

36  0 
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39*1 

3o6 

9i 

54 

Ai\ 
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800 

aS-o 

1-90 

35-8 

10-48 

26-3 
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9 

57 

48 
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26*2 
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5o 

'^ 
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3o*i 

-6 

5o 
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7-5o 
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I 

3o-i 

5-00 

24-5 

-10 

5o 

60 

1798 

7  5o 

24*7 

33-2 

5oo 

288 

28*9 

8 

48 

4o 

'799 

75o 

233 

32'9 

5-00 

280 

281 

-4 

49 

53 
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7-00 

2p3 

32-3 

6-39 

27-0 

26*9 

0 

48 

48 

1801 

7'00 

240 

3i-7 

9-00 

3o-4 

28*7 

0 

45 

45 

180a 
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3i*4 

4l2 

6- 10 

34-3 

356 

i3 

57 

A^ 
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7-33 

23-3 

12 

36o 

9 

24-3 
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24-5 

4 

53 

49 
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7-33 
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33- 1 

9 

21-8 

0 
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3o-6 

10 
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33-7 

-6 

47i 

531 

1806 

7-33 

21*6 
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10 

243 

27*6 

-3 

57 

60 

1807 

7-33 

19-3 

34  6 

10 

22*5 

25-5 

-a 

5a 

54 

1808 

7-33 

21-3 

33  6 

10 

24-3 

26*4 

3 

5a 

49 

1809 

7-33 

i8-5 

34-4 

10 

2l5 

24-8 

-3 

54 

57 

1810 

7-33 

22*0 

37-2 

10 

24-7 

280 

-7 

54 

61 

1811 

7-33 

22*7 

33o 

10 

25-8 

37*2 

4 

5o 

46 

1812 

7-33 

21*2 

288 

10 

22*7 

24*2 

-6 

42 

48 

i8i3 

7-33 

180 

3o  f 

10 

221 

23  4 

-8 

49 

57 

i8i4 

7-33 

2ri 

3o'9 

10 

23-8 

25-3 

I 

40 

39 

]8i5 

733 

210 

29-0 
388 

10 

23*9 

24-6 

-7 

45 

5a 

i8j6 

7-33 

17*7 

10 

224 

23'0 

-6 

45 

5i 

1817 

7-33 

20*7 

3o-7 

10 

237 

25'0 

-4 

48 

5a 

]8i8 

7-33 

21*5 

3o-3 

10 

a3*9 

25*2 

0 

43 

43 

1819 

733 

26*8 

35-7 

10 

290 

3o-5 

5 

56 

5t 

1820 

7-33 
7-54 

17*0 

29-3 

10 

21*6 

22*6 

"26-7 

-a 
-10 

40 
57 

43 

MeAD  41  yearv, 

22*2 

i-3o 

328 

887 

a5*2 

"ST" 
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Tht. 

HCFDf. 

t™p 

^-^ 

T.a>p. 

Binir. 

T™,i    ».» 

».. 

«„. 

Rufo. 

1811 

t33 

"is! 

^ 

10 

"il^ 

•k 

-13 

4? 

i 

I8» 

7'00 

\%^ 

J 

»8-9 

53 

i8i3 

r33 

S? 

35'0 

VA 

47 

43 

1814 

7-33 

IJJ'O 

19-7 

53 

46 

i8i5 

733 

334 

36-5 

to 

37-3 

39-0 

48 

38 

i8>6 

700 

14-1 

3ji 

10 

33  1 

36-5 

5» 

66 

i8a7 

7-33 

170 

SS 

jo-3 

45 

53 

i8>S 

t33 

1S-9 

30-3 

3]>S 

S3 

47 

|8>9 

TOO 

.4-7 

30-4 

9 

38-3 

3T8 

46 

48 

i83o 

t33 

31-7 

3i-3 

9 

33.9 

35-6 

48 

53 

t83i 

r33 

19^ 

■Si 

9 

31-1 

33-9 

57 

65 

t83i 

700 

34-3 

3&3 

5S 

57 

■  833 

7-00 

^S 

35  6 

'S\ 

3t).5 

64 

63 

1834 

7.33 

J0.8 

3=-) 

35.5 

57 

55 

iS35 

700 

,9-5 

3i6 

10 

34-4 

35-3 

49 

73 

1636 

700 

ao-4 

S 

10 

33-a 

34-3 

44 

46 

1837 

TOO 

•£l 

45 

t 

1838 

765 

4i-3 

33-8 

34'9 

56 

■839 

7-o3 

a  1-7 

3.-9 

9-07 

sS'o 

36-3 

5i 

53 

1840 

700 

.4-6 

>5-4 

9 

17'6 

19-3 

43 

S3 

i84t 

&60 

stS 

349 

lO 

3io 

3ii 

5o 

63 

i84i 

G-96 

J7-3 

2  05 

38o 

33-4 

33'6 

5a 

48 

1841 

afr3 

3t3 

3«-7 

31-4 

S5 

61 

1844 

ifri 

i4-i 

18-t 

,9-5 

44 

49 

■84S 

TOi 

16a 

,■87 

368 

914 

380 

3o-3 

48 

4^ 

■846 

T" 

a4'4 

1-91 

358 

906 

„., 

=9-3 

54 

54 

t847 

i4'o 

195 

34-5 

36-6 

3B.3 

53 

5i 

iB48 

16-6 

37-1 

900 

39-6 

3m 

49 

55 

1849 

.7-6 

J9-7 

90J 

33  0 

47 

53 

iBio 

i5  8 

S'OO 

37  > 

900 

lyl 

3o7 

53 

40 

i85. 

54-7 

j'o4 

369 

9-00 

36-8 

:sl 

53 

53 

iSSs 

18-S 

ivl 

5-06 

309 

5i 

55 

1853 

34-8 

3J-9 

38-3 

47 

4o 

1854 

■j3-i 

311 

3?  3 

376 

48 

45 

1855 

iB'S 

I 

357 

10 

379 

31-4 

S3 

46 

■8M 

i36 

, 

»4-5 

7 

191 

191 

-  a 

38 

46 

.857 

ii'6 

«'e 

SI 

174 

1? 

57 

iSSS 

■>9-4 

39-9 

347 

43 

■859 

;?f 

ii'S 

3  5-8 

46 

60 

■S60 

11 

3i-9 

5 

3<  < 

3yo 

-  ' 

48 

49 

1S61 

«-9 

11 

3*1 

5 

38-9 

373 

-  4 

43 

47 

r86i 

19-5 

5 

38-7 

368 

45 

40 

1863 

jBi 

3t6 

9 

33-0 

i;:i 

55 

48 

1864 

ii-e 

344 

9 

36  6 

5j 

54 

■  865 

l8n 

i5i 

=8-4 

9 

3[-3 

336 

45 

48 

MW45"jliS 

T^ 

Tie 

1^ 

911 

^5^ 

35'6 

369  1  -34 
36 1     -34 

"64" 

"er 

lk>nB6;eui. 

7-3. 

»a-3 

t'33 

33-7 

yoo 

64 

88 
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February. 


Yean. 

Hoor. 

A.  M. 

Temp. 

0 

Hoor. 

p.  M. 

Tomp. 

Hoor. 
p.  M. 

Temp. 

Moan. 

Min. 
0 

Max. 

Banfo. 

0 

0 

0 

0 

.0 

1780 

790 

27-3 

2 

36-8 

lO 

24*2 

29-4 
33-5 

6 

54 

48 

1781 

8 

298 

2 

39-6 

10 

3ii 

0 

54 

54 

1782 

8 

22*1 

2 

34-2 

10 

24-5 

26-9 

2 

53 

5i 

1783 

8 

289 

i4-6 

2 

38o 

10 

30'2 

32-4 

-i3 

54 

67 

1784 

7-72 

2 

283 

10 

i8-8 

20*6 

-10 

45 

55 

1785 

8 

22*3 

2 

33o 

io*i4 

26-4 

272 

7 

54 

47 

1786 

8 

23-4 

2 

36-8 

10 

20*8 

25'9 
27-6 

3o*o 

5 

5o 

45 

1787 

8 

23*9 

2 

34-8 

10 

28-2 

2 

52 

5o 

1788 

7 

20'9 

12 

3i-8 

6 

26-8 

0 

45 

45 

1789 

7 

I7'2 

12 

30-5 

6 

245 

241 

-12 

47 

59 

1790 

7 

27-0 

12 

34-6 

6 

3i-6 

3ii 

4 

% 

45 

1791 

8 

21*4 

2 

3i*9 
33-5 

10 

24-0 

258 

I 

47 

1792 

7 

21-3 

2 

xo 

25-4 

267 

8 

46 

38 

1793 

7 

24-7 

2 

34*8 

10 

27*5 

29*0 

8 

5o 

42 

1794 

7 

21-3 

2 

34-7 

10 

261 

27-4 

3 

49 

46 

1795 

7 

23'0 

2 

34-1 

10 

25*7 

27-6 

0 

47 

47 

1796 

7 

21*3 

35-8 

5 

288 

286 

2 

5i 

49 

1797 

7 

29*1 

39-6 

5 

35-9 

349 
268 

i5 

52 

37 

1798 

T^A 

21*2 

3i-8 

5o4 

27-4 

-  I 

5o 

5i 

»799 

7*14 

2I-0 

32-5 

5-04 

25-3 

26-3 

2 

47 

45 

i8cx> 

7 

23-2 

34-3 

7 

30*0 

29-2 

3 

5o 

47 

1801 

7 

26-0 

3r7 

9 

3o-4 

294 
28-4 

0 

66 

66 

1802 

7 

^^'A 

34-3 

\ 

26-4 

-  2 

60 

62 

i8o3 

7 

28-5 

IS 

38-3 

34-1 

33-6 

6 

64 

58 

1804 

7 

23-7 

39-0 

9 

26-6 

29-8 

8 

56^ 

48i 

i8o5 

7 

23  6 

4i-3 

10 

26*7 

3o-5 

4 

58 

54 

1806 

7 

28-3 

43-5 

10 

3p3 

34-4 

10 

66 

56 

1807 

7 

2r4 

36-7 

10 

27-4 

28-5 

-3i 

5ii 

55 

1808 

7 

278 

38-7 

10 

29-5 

32'0 

9 

63 

54 

1809 

7 

167 

39-6 

10 

21*2 

25-8 

-  9 

56 

65 

1810 

7 

25-0 

438 

10 

29-2 

25-4 

32*7 

3 

68 

65 

1811 

7 

23-2 

33-3 

10 
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2 

48 

46 

1812 

7 

23-1 

32*2 

10 

25*7 

27-0 

5 

5i 

46 

i8i3 

7 

226 

33-5 

10 

259 
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a 

4a 

40 

1814 

7 

25*2 

35-7 

10 

280 

29-6 

4 

48 

M 

i8i5 

7 
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3r4 

10 

23*2 

^i'A 

3 

4i 

38 

1816 

7 

24' 2 

34-4 

10 
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28-4 

0 

52 

52 
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7 
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10 
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7 
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288 
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3o6 
28-3 
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49 

48 

Mean  4i  y«an> 

7*22 

1*29 

896 

68 

1 

81 
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February  {continued). 


Tmt. 

Hoar. 

A.  M. 

Temp. 

Ho«r. 

p.  M. 

Temp. 

Hour, 
p.  M. 

Tamp. 

Memo. 

MiD. 

Mu. 

Raoff* 

1821 

7 

0 

271 

I 

3^6 

10 

0 
29-9 

26-7 

3i-2 

0 
7 

0 
46 

3; 

182a 

7 

23-2 

I 

33-2 

10 

277 

2 

52 

5o 

1823 

7 

17-1 

I 

288 

10 

20-5 

22*1 

-  2 

46 

48 

1824 

7 

25-2 

12 

35  8 

10 

28-4 

298 

0 

52 

52 

i8a5 

7 

25-9 

z 

38-7 

10 
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3ii 

4 

5i 

47 

1826 

7 

27-1 

I 

3ri 

to 

3o-6 

3i-6 

-i5 

56 

71 

1827 

7 

25-9 

2 

35-3 

10 

28  3 

298 
38- 1 

-  2 

49 

5i 

1818 

7 

33-4 

2 

44-8 

10 

36o 

i4 

66 

46 

1829 

6-5o 

16*1 

2-5o 

28-5 

9 

21-3 

22*0 

-  2 

40 

4a 

i83o 

7 

21*2 

2 

342 

9 

239 

26-4 

-  3 

54 

57 

i83i 

7 

19-4 

2 

32*1 

9 

22*3 

24*6 

5 

45 

40 

i832 

7 

24*0 

I 

33o 

10 

267 

27.9 

-  6 

58 

64 

i833 

7 

20-2 

I 

32-6 

10 

25o 

25-9 

6 

5o 

44 

i834 

7 

29-9 

2 

3o-9 
289 

10 

321 

34-0 

6i 

56^ 

5o 

1 835 

7 

19*2 

I 

10 

22'4 

23-5 

-  5 

57 

62 

i836 

7 

1 3-3 

1 

23-4 

10 

171 

17-9 
260 

-  8 

45 

53 

1 837 

7 

226 

I 

3l*2 

10 

26-0 

-  I 

45 

46 

i838 

6-59 

18-9 

1*93 

2r7 

10-26 

23-2 

23-3 

7 

48 

4i 

1839 

7 

25o 

I 

36-0 

9 

293 

3o-i 

4 

49 

45 

i84o 

696 

27-5 

I 

38-4 

9 

3i-7 

32-5 

-  4 

57 

61 

i84i 

618 

20*9 

3i-5 

2*00 

34-8 

io*4i 

24-3 

267 

3 

54 

5i 

1842 

679 

2-00 

43-8 

lo-oo 

34-5 

36-6 

12 

60 

48 

i843 

700 

i5-2 

POO 

25-4 

lo-oo 

175 

i9'4 

-  3 

42 

45 

1844 

6*99 

24'9 

I  00 

39-1 

9-3 1 

3o-3 

3i-4 

5 

53 

45 

1845 

7 

21*4 

1-88 

376 

913 

26-7 

28-6 

-  I 

58 

59 

i846 

7 

187 

1*92 

327 

9-09 

22-2 

24-5 

-  2 

48 

5o 

1847 

7 

21-8 

1-97 

35  6 

901 

27-0 

s8-i 

-  2 

5o 

52 

i848 

7 
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2-00 

36  I 

9-00 

25-2 

27-3 

1 

49 

48 
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7 

1 4-6 
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3i-3 
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21-3 

22*4 

-  6 

47 

53 

i85o 

7 

25-7 

2*00 

4o-o 

9-00 

30*1 

3i*9 

I 

55 

54 

i85i 

7 

26-5 

2-00 

30-1 

900 
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3o-3 

32X) 

I 

5o 

48 

i852 

7 

23o 

2'02 

36-5 

27-5 

29*0 

2 

5o 

1853 

7 

289 

246 

I 

36-4 

10 

3ro 

32*1 

10 

12 

39 

i854 

7 

I 

33- 1 

10 

27-9 

22-0 

28-5 

8 

46 

i855 

7 

19-9 

I 

28-4 

10 

23^ 

-16 

4i 

57 

i856 

7 

i8-7 

I 

3o-4 

7 

24s 

24-5 

0 

45 

45 

1857 

7 

289 

I 

4i-5 

7 

33-6 

347 

3 

67 

64 

i858 

7 

20-1 

I 

3ro 

7 

25-1 

25-4 

0 

48 

48 

1859 

7 

25-0 

la 

36-0 

lO 

3if 

3o7 

3 

54 

5i 

i860 

7 

21*5 

12 

3o-7 

5 

3o-5 

2716 

-  4 

49 

53 

1861 

7 

282 

la 

38-3 

5 

36-3 

34-3 

-  9 

5i 

60 

1862 

7 

21-6 

12 

334 

5 

3i-7 

289 

10 

44 

34 

i863 

7 

25*9 

2 

33-7 

9 

3o7 

3o-i 

-  7 

5o 

57 

1864 

7 

24-9 

2 

37-3 

9 

3o  2 

3o-8 

-  4 

48 

52 

i865 

7 

22'4 

1*52 

341 

9 

26-5 

277 

0 

5i 

5i 

M«ftn  45  years, 

696 

23-1 

f33 

34-5 

9-II 

27*3 

08-3 

-16 

67 

83 

Mean  86  yean. 

709 

23-1 

1    i-3i 

1 

34-7 

9*<^ 

27*2 

28-3 

-16 

68 

84 

S04 
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Hatch, 


T«ar. 

Boor. 

T..P. 

^9 

How. 

p.  M. 

Tomp. 

Boar. 

P.M. 

Tonnii. 

^0 

Mean. 

Min. 

Mu. 

Rn^o. 

0 

0 

0 

6§ 

56J 

0 

1779 
1780 

7*72 
800 

35'9 
3a-6 

a 
a 

45-7 
43*1 

xo 
xo 

35-7 
33-0 

3?-9 
38-5 

13 
X3i 

53 

I7»I 

793 

35-9 
33*3 

a 

44-6 

xo 

35*1 

»9 

63 

40 

178a 

800 

a 

4i-3 

xo 

3o-6 

35-0 

xo 

53 

1783 

7-80 

3a-6 

a 

4a-3 

10 

33-0 

36-0 

5 

66 

6x 

1784 

7-85 

39-7 

3 

37-6 

10 

3r3 

34-3 

-5 

63 

67 

1785 

7-90 

37-3 

a 

10 

38*3 

3fi 

8 

5i 

43 

1786 

% 

35-3 

3 

49-4 

10 

38*7 

4ix 

T7 

75 

58 

X787 

34-8 

3 

46-5 

xo 

36-4 

39-3 

17 

61 

AA 

1788 

6-48 

3i'a 

la 

43-3 

6 

37*8 

37-4 

9 

60 

5i 

1789 

6-47 

3a-6 

13 

43*7 

6 

38o 

37-8 

\ 

55 

46 

1790 

656 

3i-3 

la 

43-5 

6 

36*8 

36*9 

60 

55 

1791 

656 

36- 1 

13 

47-8 

6 

43-6 

43*3 

14 

63 

49 

179a 

7-00 

33« 

3 

44-8 

xo 

36-9 

38-4 

33 

63 

40 

1793 

700 

3a-4 

3 

45-8 

10 

36-4 

38-3 

7 

71 

64 

1794 

7-00 

33*3 

a 

46*1 

xo 

36*4 

38-3 

5 

70 

65 

1795 

7-00 

39*3 

a 

4i'5 

10 

34-0 

34-9 

x6 

63 

47 

1796 

63a 

27.9 

X 

4o'7 

5-64 

33*7 

34- 1 

6 

57 

5i 

1797 

6-3a 

3a-o 

X 

43-8 

5-64 

38-6 

38*1 

i4 

58 

^ 

1798 

64o 

3a*o 

I 

43*8 

5-48 

377 

37-8 

x8 

64 

46 

*799 

6-4o 

a5-3 

I 

37-7 

5-5o 

3o*9 
37-5 

3f3 

4 

59 

55 

1800 

618 

38-7 

a 

43-6 

9 

36-3 

6 

61 

55 

1801 

618 

36o 

a 

47-4 

9 

^^ 

4i'o 

33 

60 

38 

x8oa 

6-18 

33-3 

x'5o 

45*8 

9 

38a 

i5i 

64 

48i 

i8o3 

7*00 

3a*o 

I 

43-7 

1 

367 

37-5 

r 

71 

68 

1804 

618 

a8o 

I 

47-3 

9 

33*0 

35-8 

5 

64 

^ 

i8o5 

618 

33-3 

I 

5i*4 

10 

37-5 

4o-4 

16 

74 

1806 

618 

34*9 

X 

4i*4 

10 

39-3 

3i'9 

8 

60 

53 

1807 

618 

a5-4 

X 

44*0 

xo 

39-6 
35-3 

33o 

II 

53 

43 

1808 

618 

33*9 

X 

48*0 

xo 

387 

i4 

63 

49 

1809 

618 

30*4 

38*0 

X 

46-0 

xo 

3o*x 

35-3 

7 

63 

57 

1810 

618 

I 

46-5 

10 

33*4 

35-6 

«7 

56 

39 

181X 

618 

337 

X 

47-5 

10 

3rx 

39-4 

10 

7a 

6l 

1813 

618 

36*o 

X 

37-5 

10 

3o*3 

3f3 

0 

63 

6a 

x8i3 

618 

38-5 

X 

38*4 

xo 

3o*3 

33*4 

8 

6a 

54 

i8i4 

618 

37*3 

X 

4o-5 

10 

3o*9 

33*9 
35-6 

5 

66 

61 

x8i5 

618 

3i*4 

X 

46-9 

xo 

34-4 

i3 

59 

46 

1816 

618 

37*3 

1 

^\ 

10 

3o-3 

33*4 

5 

60 

55 

1817 

618 

37-3 

X 

10 

3i'o 

33-4 

8 

48 

40 

1818 

618 

39-5 

X 

409 

xo 

33-5 

34-3 

i3 

58 

45 

1819 

618 

aS'O 

X 

35-4 

10 

29.4 

3!| 
36o 

% 

-5 

5o 

4i 

i8ao 

618 
6^ 

38*7 
3o*7 

X 

4o-5 

10 

33-4 
34*3 

68 

75 

65 
80 

Mean  4i  yMrt, 

X*37 

43-3 

9*03 
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March  {continued). 


1891 

iSaa 
i8s3 

1824 
i<>5 

1836 
1837 
1838 
1839 
i83o 

i83i 
i839 
i833 
i834 
i835 

i836 
1837 
i838 
1839 
i84o 

i84i 
1843 
1843 
i844 
1845 

i846 

1847 
i848 

ia49 
i85o 

i85i 
i85i 
i8S3 
i8S4 
i855 

i856 
1857 
i858 
1859 
i860 

]86t 
1863 
i863 
1864 
186S 

feu  45  year*. 

Ccao  87  jean. 


Boor. 

A.  M. 


618 
7-00 
618 

6*18 
618 

7-00 
618 
618 
5-33 
618 

618 
700 

7*oo 
618 

7 

7 
7 
6*39 

6-35 
6i3 

6-06 
6-63 
6*72 
6^ 
698 

7 
7 
7 
7 
7 

7 

7 
7 
7 
7 

7 
7 
7 
7 
7 

7 

7 

7 

7 
6-50 


Tmnp. 


6-69 
6^ 


o 
27*3 

35-7 
a8*9 
3o-5 
33-8 

3o-5 
3a*o 
3a-6 
27*0 
34-5 

35-5 
33-4 
26-8 
3i'o 
36-8 

25*7 
28-8 
34-3 
3o6 
3a-6 

3i-6 

3ri 
28-8 
359 

32*3 

3i-7 
36-6 

27*7 
32-8 
398 

33-3 
3o*i 

34-5 
3i*9 
3o-3 

35-3 
28-3 
28-2 

34-1 
32-3 

33'0 

3o-i 
36*4 
3i^ 
35-1 


3i'o 
3o'8 


How. 

p.  M. 


I 

2 
2 

3 

2 

a 
z 
I 
12 
z 

I 
I 

'•97 

I 
I 

2 

2 -03 

097 

1*07 

1*98 

1-92 

1-97 
1-98 

2'OI 

»*99 

1*93 

1*98 

I 

1 

I 

I 

I 

I 

12 
12 

12 
12 

2 
2 
I  "So 


Tunp. 


1-32 
1*29 


o 

390 

47-5 
4o*2 
43-8 
49-6 

409 
43-3 

47-0 
39-3 
47'* 

48-6 

43-4 
4o-3 

45-4 
39'o 

35i 
39-1 
446 

44-4 
44-3 

44-3 
5i*i 
37-8 
46o 
5o-3 

48-4 
4i'6 
42*0 
445 
43-8 

465 
429 
46-6 
42*1 
4i-4 

35-5 
398 
398 

467 
435 

41-7 
39-5 

35-4 
43o 

47-5 


43-2 
43-2 


Hoor. 

p.  M. 


10 

10 
10 
10 
10 

10 
10 
10 

9 
9 

9 

10 

10 
10 
10 

10 
10 
10*42 

9 
9 

io-3o 

10 
5-4o 
9-07 
9*11 

9*oo 
9'oo 

9 
9 
9 

9*o3 
9*01 

10 

10 

10 

7 

7 

7 
10 

5 

5 
5 

9 
9 
9 


9'oi 
9*02 


Tennpw 

34-4 
38o 

32-6 

33-3 

39*1 

34*0 
35-4 
36-7 
3fo 
35-7 

39-6 
34-3 
33-0 

357 
3ro 

3o'i 

3i7 
38-0 

355 

35-1 

35-9 
4o*3 

32« 

37-4 
37*0 

35-8 
3o*9 
3r8 
36*6 
33-2 

367 
33^ 
37*2 
34-5 
3r8 

3f6 

33-4 
34-8 
40*0 
43-3 

4o'9 
38-5 
3i^ 
36-3 
39*1 


Moan. 


35-3 
347 


o 
33-9 

4o'i 

33-9 

35-9 

4o'8 

35i 
36*9 
38-8 

32-4 
39*1 

4l'2 

367 
33-4 
37-4 
32-3 

3o-3 
33-2 
39*0 
36-8 
37-3 

37-3 
42-8 
33i 
3o-8 
398 

38-6 
33o 
33-8 
38-0 
35-6 

38-5 
35-5 

36*2 
34*5 

3o-8 
33-8 
34*3 
4o'3 
397 

38-2 
36-0 
3ii 
37-0 
40-6 


Mia. 


365 
36-2 


o 
II 

21 

o 

17 

21 

i4 
i4 
i3 
lol 

17 

18 

-t 

18 
-9 

7 

5 

20 

7 
14 

12 
16 
8 
i3 
18 

8 
II 

7 
16 

8 

>9 
10 

12 

17 
i5 

3 

2 

o 

10 

'9 

8 
20 

5* 

i4 

17 


-9 
-9 


Max. 

Range. 

0 

0 

58 

47 

63 

42 

60 

60 

58 

4i 

69 

48 

54 

40 

63 
69 

'^ 

69 

58J 

71 

54 

62 

44 

60 

5i 

64 

70 

62 

44 

58 

67 

53 

45 

56 

5i 

61 

4i 

66 

71 

j6 

67 

55 

71 

55 

49 

4i 

62 
76 

^ 

66 

58 

55 

44 

61 

54 

66 

5o 

61 

53 

68 

49 

S7 

47 

61 

49 

64 

47 

54 

39 

46 

43 

57 

55 

64 

64 

58 

48 

6.3 

44 

69 

61 

5o 

3o 

52 

46t 

55 

4i 

62 

45 

76 

85 

76 

85 
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ApriL 


Tmt. 

Hoar. 

Traip. 

0 

Bo«r. 

K  M. 

Tmbp 
0 

Hovr. 

p.  M. 

Tmnp. 

Mmii. 
.0 

Mia. 

Q 

Max. 

Baoft. 

0 

^0 

0 

«779 

8 

48*6 

a 

Ul 

10 

46-8 

5i7 

a4 

80 

56 

1780 

8 

4a*8 

a 

10 

4a*a 

46i 

aa 

65 

43 

1781 

8 

44-0 

a 

54*0 

10 

43-3 

471 

ai 

66 

45 

178a 

8 

48*6 

a 

58a 

10 

48a 

5i7 

a5 

76 

5i 

1783 

8 

44-3 

a 

55i 

10 

45i 

48a 

27 

84 

57 

1784 

7-93 

39-6 

a 

53i 

10 

39'a 
43-0 
43-8 

4a7 

20 

70 

5o 

1785 

70a 

7-07 

4o-4 

a 

10 

45-6 

25 

8a 

57 

1786 

41-6 

a 

54-5 

10 

46^ 

'? 

70 

5i 

1787 

?^ 

44'6 

a 

56« 

10 

46-1 

49-1 

2! 

84 

61 

1788 

44a 

ta 

55a 

6-3a 

5o-o 

49« 

27 

7t 

4^ 

1789 

5-96 

4o-4 

la 

54-6 

6-3a 

48-8 

47-9 

3i 

76 

45 

1790 

6 

398 

la 

5a*o 

6 

46a 

46-0 

28 

70 

42 

1791 

6 

4i'd 

la 

58-7 

6 

5i*i 

5o7 

3i 

74 

43 

1792 

7 

4a  ^ 

a 

55-4 

10 

457 

47*9 

28 

71 

43 

1793 

7 

44-1 

a 

578 

10 

47-2 

497 

3o 

73 

43 

J794 

7 

4t4 

a 

57-4 

10 

46-4 

487 

25 

76 

53 

1795 

7 

4r5 

56*4 

10 

44-8 

47-6 

18 

7* 

54 

1796 

6 

43-8 

577 

6 

5i7 

5fi 

32 

76 

46 

1797 

6 

41*9 

55-6 

6 

49*3 

489 

32 

77 

45 

1798 

6 

43o 

57*0 

6 

5o'a 

5o'i 

28 

76 

48 

1799 

6 

37-7 

54i 

6 

45-0 

45-6 

23 

74 

5i 

1800 

5-3o 

4a'3 

56a 

9 

4q-3 
45-1 

49*3 

3o 

77 

47 

1801 

5-3o 

4o*a 

57*0 

9 

47-4 

3i 

70 

39 

1 80a 

5-3o 

4o*i 

rSo 

58*9 

9 

45-5 

47-8 

26 

73 

47 

i8o3 

700 

44-4 

57*9 

7 

49a 

5o-5 

a9 

72 

43 

1804 

5-3o 

38-5 

587 

9 

44-3 

47*2 

21 

g 

58 

i8o5 

5-3o 

4i*9 

i'5o 

623 

10 

46-6 

5o'3 

34 

% 

1806 

5-3o 

35- 1 

53-3 

10 

4i'a 

43a 

J2 

67 

1807 

5-3o 

39-3 

54-0 

10 

44-^ 

45-8 

72 

46 

1808 

5-3o 

4r5 

57-6     10 

45-5 

48a 

23 

77 

54 

1809 

5-3o 

38-6 

59'a 

10 

43-3 

470 

254 

75 

49i 

1810 

5-3o 

4ra 

64-4 

10 

457 

5o-4 

28 

S 

5i 

1811 

5-3o. 

38-7 

53-9 
53-3 

10 

43-4 

453 

25 

43 

i8ia 

5-3o 

39-0 

10 

42-5 

44-9 

25 

78 

53 

i8i3 

5-3o 

407 

55-0 

10 

45-3 

47-0 

a6 

68 

42 

i8f4 

5-3o 

4i-4 

55-4 

10 

447 

47-2 

3a 

75 

43 

i8i5 

5-3o 

39-4 

5a*a 

10 

43-3 

45o 

3o 

70 

4o 

1816 

5-3o 

340 
37! 

5a-4 

10 

39-7 

4a-3 

a5 

77 

5a 

1817 

5-3o 

53-5 

10 

4a« 

44-5 

a3 

76 

53 

1818 

5-3o 

36-5 

477 

10 

39'a 

4ii 

a8 

6a 

34 

1819 

5-3o 

37-8 

53a 

10 

4a*o 

44-3 

a7 

70 

43 

i8ao 

5-3o 

38a 
4vi 

53-9 
55^ 

10 

43i 
45a 

45- 1 
47-3 

ao 
18 

8a 
84 

6a 

M«Mui  4a  years. 

6'ao 

r4o 

9-09 

66 
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April  (continued) 


Tmt. 

Hoor. 

A.  M. 

Tornp. 
0 

How. 

p.  u. 

T«np. 

0 

Hour. 

r  M. 

Temp. 

0 

0 

Mio. 

0 

Max. 

0 

JUofv. 

0 

1821 

5-3o 

34*1 

2 

5o-2 

10 

38-6 

4i'o 

34 

66 

42 

182a 

5-3o 

39-2 

2 

537 

10 

437 

45-5 

U 

75 

5i 

1823 

5-3o 

4o*o 

2 

56o 

10 

43-8 

46-6 

24 

75 

5i 

1824 

5-3o 

38-9 

2 

556 

10 

44-4 

46-6 

28 

72 

44 

1825 

5-3o 

2 

587 

10 

457 

47-8 

25 

73 

48 

1826 

7-00 

36-0 

1 

498 

10 

4o-8 

42*2 

17 

61 

44 

1827 

5-3o 

42-5 

2 

57*0 

10 

45-6 

48-4 

27 

7H 

46J 

1828 

5-00 

36-4 

3 

537 

9 

43-5 

44-5 

26 

71 

45' 

1829 

5-00 

^ 

3 

52-8 

9 

45^ 

45-9 

It 

70 

4i 

i83o 

5-3o 

2 

587 

9 

48-8 

5i-4 

77 

49 

i83i 

5-3o 

44-7 

2 

55-5 

9 

48o 

49-4 

3i 

68 

yj 

i832 

700 

37-7 

I 

49-5 

10 

409 

427 

18 

70 

S2 

i833 

700 

4i'3 

I 

59-5 

10 

48-4 

49*7 
48-3 

27 

^ 

5o 

1834 

5-3o 

4l*2 

12 

57-2 

10 

46-4 

27 

48 

i835 

700 

396 

1 

5o-4 

10 

427 

44-2 

22 

71 

49 

i836 

7'oo 

3?7 

1 

5i-i 

10 

429 
44-3 

444 

21 

66 

45 

i837 

6-52 

2 

53-0 

900 
to- 52 

45-3 

28 

6S 

37 

i838 

6*22 

38o 

2 

r. 

4i'5 

429 

27 

69 

42 

1 839 

5-^ 

4o-5 

1 

9 

47*9 

48-9 

23 

72 

49 

i84o 

5-97 

4o*2 

I 

56-9 

9 

470 

480 

21 

7S 

54 

i84i 

6i3 

39*2 

2*07 

5o7 

10*20 

42*6 

44-2 

26 

64 

38 

1842 

6-00 

427 

2*00 

58-6 

10 

470 

4v4 
46-8 

22 

79 

57 

1843 

7-00 

43- 1 

1*00 

52*9 

10 

44-4 

23 

51 

46 

1844 

606 

460 

I -20 

64-2 

9-o3 

5i*4 

53-9 

20 

65 

1845 

6o5 

4o-3 

1-96 

58-5 

903 

45-1 

480 

29 

80 

5i 

i846 

6*20 

30-8 

X 

1-97 

?9? 
54-8 

55-6 

9*02 

47*7 

49^1 

a4 

84 

60 

1847 
i848 

6 
6 

36*o 
38-8 

9-34 
9-02 
5-93 

4r4 
44-2 

44-4 
46a 

II 

25 

80 

7» 

% 

1849 

6 

378 

2 

52-4 

42*2 

44-1 

23 

66 

43 

i85o 

7 

377 

I 

491 

lo-oo 

377 

4f5 

22 

66 

44 

i85i 

6 

40*2 

\fs 

53-9 

9*01 

45o 

46-4 

28 

66 

38 

i85a 

678 

387 

5o-i 

9-92 

4i-3 

43-4 

25 

63 

38 

i853 

7 

4i'9 
40-6 

I 

537 

10 

43-9 

46-5 

28 

70 

42 

i854 

7 

I 

5o-8 

10 

43o 

44-8 

23 

72 

49 

1 855 

7 

4o-3 

I 

52-6 

10 

45-6 

46-2 

22 

72 

56 

i856 
18S7 

7 
7 

447 
38*9 

I 
1 

55-8 
5o-5 

7 
7 

491 
440 

Zt 

26 

17 

71 
62 

45 
45 

i858 

7 

4o-4 

12 

54-3 

10 

457 

46-8 

26 

69 

43 

1859 

7 

37-6 

12 

52-3 

10 

44-8 

44-9 

26 

72 

46 

i860 

7 

4o-5 

12 

5o-5 

5 

497 

46-9 

26 

63 

37 

1861 

7 

43-6 

12 

53- 1 

5 

527 

49-8 

28 

68 

40 

1862 

7 

409 

12 

5r2 

5 

5l'2 

47-8 

27 

75 

48 

i863 

7 

42*2 

2 

53o 

9 

470 

47-4 

26 

70 

44 

i864 

7 

407 

2 

54-9 

9 

45-3 

470 

3o 

65 

35 

1865 

6 

6*27 

40-6 
4o'i 

i*5o 

55-4 
54-1 

9 

457 
45-1 

47-a 
46-5 

32 

It 

70 
85 

38 

74 

Mean  45  yean, 

1-43 

9*20 

Mmn  87  jetn, 

6-24 

40-6 

i-4i 

54  8 

9*14 

45-1 

46-9 

11 

85 

74 
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May. 


Year. 


1779 
1780 

1781 

178a 

1783 

1784 
1785 
1786 

1787 
1788 

1789 
1790 

1 791 
179a 

1793 

1794 
1796 

1797 
1798 

'799 

1800 
1801 
180a 
i8o3 
1804 

i8o5 
1806 
1807 
1808 
1809 

1810 
1811 
i8ia 
i8i3 
1814 

i8i5 
1816 
1817 
1818 
1819 

i8ao 
Meao  4i  years, 


Boar. 

A.  u. 


7 
7 
7 
7 

7 

694 

7 
7 
7 
5-85 

5-89 

6 

6 

7 
7 

676 
6 
6 

5-93  i 
5-93 

4-66 
693 
4-66 
7-00 
4-66 

4-66 
4-66 
4-66 
4-66 
4-66 

4'€6 
4-66 
4-66 
4*66 
4-66 

4-66 
4-66 
4-66 
4^ 
4-66 

4-66 
5-70 


Temp. 


57'a 
55-8 
55-0 

55-7 
55-3 

53o 
48-5 
5i-5 
5<ri 
5ii 

48-3 
52*0 
5a-3 
53-8 
54-3 

54-4 
5i-3 

49*3 
54a 
49-a 

5o'8 

56-7 
5o-a 

48- 1 
5a*a 

48*3 
48-6 
47-5 
49-5 
5l*7 

48-0 
47-5 
45-3 
47-8 
53a 

44-8 
45a 
45a 
47-3 
48-6 

48-4 
5o-7 


Hoor. 

p.  M. 

Temp. 

0 

a 

69-2 

a 

678 

a 

66-5 

a 

67-7 

a 

66-6 

a 

65-8 

a 

6a-5 

a 

64-7 

a 

64a 

la 

64-8 

la' 

6a-6 

la 

67-6 

la 

700 
67-3 

a 

a 

698 

a 

68-7 

I 

64-0 

I 

63i 

I 

69^ 

I 

66-8 

a 

6a-5 

I 

69'a 

a 

64*9 

I 

65-9 

I 

70-9 

I  50 

71-5 

i-5o 

7ra 

a 

660 

a 

64a 

a 

68-4 

I 

73*0 

r5o 

65-7 

a 

58-7 

I 

608 

a 

68-7 

a 

598 

a 

61 'O 

a 

6o-i 

a 

61 -5 

2 

618 

a 

6o*i 

I  55 

65-8 

Hour. 

p-  u. 


101 

10 

10 

10 

10 

10 
10 
10 
10 

7 

7 
7 
7 

10 

10 

10 

7 
7 
6-83 

6-84 

9 

7 

9 

7 

9 

ro 
10 

10 

10 

[O 
[O 

10 

[O 
[O 
[O 

10 
ro 
10 
10 
10 

10 
919 


Temp. 


o 
57-8 

56-3 

53-4 
56a 
55-1 

53-4 
5a-6 

54-5 
54-0 
59'a 

55-3 

579 
61*1 
567 
58-7 

57*3 

56-4 
57-0 
62-7 
57-8 

58-7 
6i*i 
54a 
55-7 
56-4 

53-9 
54-0 
5i'a 

5a-4 
527 

53-5 
52-5 

48-4 
52*a 
567 

49a 

497 
5o*i 

5i*i 

5o^ 

5i7 
34^ 


Mein. 


o 

61 -4 
6o-o 
58-3 
599 
590 

57-4 
54-5 
56*9 
56- 1 
58-4 

55-4 
59*a 

61 -4 
59-3 
60-9 

6o*i 
57'a 
56-5 
62-a 
57*9 

57-3 
62-3 

56-4 
56-6 
598 

579 

579 
54-9 
55-4 
57^ 

58-5 
55-3 

5o-8 
53-6 
59-5 

5r3 

52 'O 

5i-8 
53-3 

537 

53-4 
57*1 


MiB. 

o 

4o 
35 
3o 
38 
38 

37 
37 

39 

37 
37 

38 
35 

39 
34 
33 

3i 
4o 
33 
4o 
33 

34 
4o 
33i 
3o 

39 

3a 
35 
35 
38 
40 

35 

34 
3a 

37 
38 

35 
3o 
36 
36 
35 

33 
3o 


MUuE. 


o 
88 

87 
8al 
86^ 
89 

89 

29 

8a 
81 
8a 

79 
77 
87 

% 

86 
73 
73 
83 

87 

75 

t 

77 
81 

83 
88 
78 
77 
79 

90 

77 
7X 
73 
81 

85 

79 
7a 

76 

70 


93 


Range. 

o 
48 

52 

5a  4 
48^ 
5i 

5a 
4a 
43 

45 

4i 
4a 
48 

57 
56 

55 
33 
40 
43 
54 

4i 
53 
46i 

47 
4a 

5i 
53 
43 

39 

55 
43 

43 
5o 

40 
35 

63 
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May  {eofUintied). 


T«r. 


i8ai 
1891 
1893 
i8t4 
i8t5 

1816 
|8»7 
1818 
1899 
i83o 

i83t 
i83i 
i833 
i834 
i835 

i836 
i8>7 


1830 
iMo 

i84i 
1849 
1843 
1844 
1845 

ia46 

i«47 
1848 

1849 
i85o 

18S1 
i85a 
i8S3 
18S4 
i8)5 

i856 

185? 
i858 
1859 
i860 

1861 
i88a 
1863 
1864 
i865 


B«iir. 

A.1L 


feio4Syeani, 
biii86  7Mri, 


7*oo 
4*66 
4-66 
466 
7-00 

700 
466 
4*00 
4'oo 
4'Oo 

4-66 
7'00 
7*oo 
4-66 
7*oo 

7*00 
675 
7^ 
5-00 
5i3 

6*00 
6-05 
6-00 
5-73 

6-00 
6*11 
6^00 
6-00 
jvo 

6-37 

7 
7 
7 
7 

7 
7 
7 
7 
7 

6-5o 

7 
7 

7  • 
6 

6-15 
$.93 


Ttmp. 


o 
53a 

5o-9 

5r6 

49-1 

S4'2 

57-1 
46-4 
5o-4 

5l*3 
52*1 

53-3 
49*0 
556 
48-1 
5i'o 

53-6 
50-6 
5oo 
5ro 

49-9 
49-« 

49-a 

49-9 
54-9 
499 

5a^ 
50-0 
54-8 
48-0 
59-3 

51*9 
53-3 
53-8 

54-7 
53-5 

539 

49-3 
5r4 
5i'7 

50-0 

535 

559 

54-0^ 

5i*o 


Honr. 


51*7 
5i'a 


a 
a 
a 
a 
a 

1 

a 
3 
3 
3 

la 

I 

I 
la 

I 

I 

a*o3 

I 

I 

I 

a*3i 
a  ao 
a*oo 
186 
1*95 

1*93 
1*73 
197 
1-97 

I'OO 

a*a5 

1 

I 

I 

I 

I 

1 

la 
la 
la 

xa 
la 

a 
la 

i'5o 


TVnpi 


1-37 
1-46 


64-5 
681 
6a*9 

65^8 

7a»8 
64-4 
67-5 

68-7 
68a 

68-3 
59-6 
658 
63-3 
6a' t 

64-9 
65*o 

60-5 

65-1 

66-7 

6r4 
6i*8 
68^6 
7fi 
70*1 

6r4 

6r6 

66-6 
69*7 
595 

64-5 
63-9 
66-a 
66-3 
65-4 

6i*a 
60-8 
6o*i 
64*8 
65- a 

6a*  a 
66-a 

66-7 
66-0 
65*o 


How. 

p.  M. 


65*  a 
655 


10 
10 
10 
10 
10 

10 
10 

9 
9 
9 

9 
10 

10 

10 

10 

10 
9*79 

ICOO 

9*00 
9'oo 

9-96 

IO*00 
lO-OO 

9*13 
9'o5 

9*00 
9*76 
898 
909 
lo-oo 

9-93 

10 
10 
10 

10 

7 
10 

10 

10 

5 

5 
5 

9 
10 

9 


9-3o 
9-a4 


Tmhp^ 


o 

54a 

56-7 
5i-4 
53-8 

54-1 

61  4 
540 

54-4 
58-3 

56-4 

56-7 
5ri 
55-6 
52-4 
55-6 

55-3 
5a-3 
53-a 
55'0 
54-7 

5a-6 
54-4 

54-9 
60-7 

549 

57  a 

540 
58-3 

5a-4 
5ao 

5t'9 
545 

54-7 
569 

53-4 

55  8 
5f6 
53-3 
56-0 

6a-7 

60-5 
65-3 
59*0 
54-8 
56o 


M«ui. 


55-4 
55a 


o 

5r3 

58-6 

55  3 
5t3 
58o 

63*8 
54*9 
57-4 
594 
5^9 

5Q-4 
53a 
59-0 
54-6 

56  a 

5r6 
56o 

54-6 
57*0 
57'i 

544 
55-3 

578 
6a*  a 
58-3 

59-3 

57*  a 
59-9 

54  7 
539 

56- r 

57- a 
58a 
59-3 
57-4 

56-7 

53  8 

54  a 

5r4 
6o*a 

576 
6i'7 
6o*5 
58-3 
5r3 


574 
5r3 


Mlo. 

Mas. 

^  0 

0 

39 

86 

37 

8a 

3a 

85 

3a 

75 

33 

79 

38 

9a 

35 

78 

40 

86 

36 

86 

33 

73 

35 

84 

33 

7a 

38 

81 

3i 

74 

37 

8a 

3o 

81 

27 

79 

36 

70 

32 

83 

38 

84 

35 

76 

33 

76 

36 

87 

39 

86 

35 

94 

35 

7« 

38 

78 

39 

83 

3o 

81 

33 

83 

U 

85 
79 

38 

8a 

33 

78 

33 

81 

37 

84 

37 

81 

34 

7a 

36 

85 

38 

77 

35 

76 

37 

83 

37 

89} 

37 

89 

40 

86 

a7 

94 

27 

94 

Rug*. 

o 
47 
45 
53 
43 
46 

54 
43 
46 
5o 
40 

4I 
43 
45 

5i 
5a 
34 
5i 
46 

4i 
43 
5i 
47 
59 

43 
4o 

44 
43 
5o 

56 
4i 
44 
45 
48 

47 
44 
38 

49 
39 

4i 
46 

52} 

5a 
46 

67 
67 
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June. 


Tmt. 

Boor. 

▲.  M. 

Trai^ 

B«or. 

p.  M. 

Traip. 

How.  ; 

P  M. 

el-. 

Mmo. 
70"6 

Min. 

MUuE. 

Raofs. 
0 

1779 

7 

^•. 

78-8 

10 

5S 

0 
941 

1780 

7 

63a 

75-8 

to 

637 

67-3 

4i 

Ml 

53 

1781 

7 

63- 1 

74-3 

10 

61 '9 
65-5 

66-4 

49 

39i 

1783 

7 

66-5 

78-0 

10 

70K> 

53 

96* 

441 

1783 

7 

660 

78-5 

10 

65-5 

7on) 

5o 

93 

43 

1784 

7 

6a*a 

77-6 

10 

64*3 

680 

4i 

98 

57 

1785 

7 

63-9 
63-8 

78-3 

10 

66*3 

69-5 

4i 

95 

54 

1786 

7 

77-6 

10 

67-5 

69-6 
66-3 

5i 

t 

i^ 

1787 

7 

5o-7 
63-3 

760 

10 

63o 

35 

53 

1788 

6 

13 

74-4 

7 

66^ 

681 

45 

93 

48 

1789 

6 

63'a 

13 

76-4 

7 

71*0 

69-9 

47 

9> 

45 

1790 

6 

63-8 

13 

78a 

7 

70*3 

707 

5o 

S 

40 

1791 

6 

61 -4 

13 

75-7 

7 

68-5 

68-5 

48 

4o 

1793 

7 

6o-5 

74-3 

10 

639 
65-5 

65-9 

43 

98 

55 

1793 

7 

63-6 

77*1 

10 

687 

43 

97 

54 

1794 

7 

6a -o 

74'9 

10 

63-6 

66*8 

47 

«7 

4o 

1796 

6 

61 -3 

75-4 

7 

67-5 

68-1 

46 

87 

4i 

1797 

6 

58*9 

76^ 

7 

69-3 

68-3 

45 

is 

44 

1798 

6-07 

63-4 

78*7 

7 

69-0 

70-4 

48 

40 

'799 

6i>7 

6a*i 

78-8 

7 

69-6 

70-a 

45 

94 

49 

1800 

4-5o 

6r5 

7TI 

9 

680 

68*9 
68-5 

43 

9' 

48 

1801 

7*oo 

61 -4 

761 

7 

679 
66-5 

43 

85 

5i 

i8oa 

4'5o 

617 

75-0 

9 

6r7 

49 

36 

i8o3 

6-67 

6a '9 
6a-8 

77-8 

7 

71*0 

70-6 

48 

% 

5o 

]8o4 

5*oo 

77-0 

9 

679 

69*3 

55 

34 

i8o5 

4-5o 

58-8 

I -So 

70-1 
78-4 

10 

64-6 

67-5 

46 

88 

43 

]8o6 

4-5o 

6o'a 

r5o 

to 

65-5 

68-0 

4o 

89 

% 

1807 

4-5o 

56-3 

75-6 

to 

63-5 

64-8  46 

Si 

1808 

4-5o 

6o*9 
58-8 

767 

to 

65-4 

677  48 

4o 

1809 

4-5o 

77-3 

10 

617 

65-9 

6A 

90 

46 

1810 

4-5o 

6o*o 

79-0 
760 

10 

647 

670 
666 

46 

90 

A^ 

1811 

4-5o 

6o*o 

10 

63-8 

48 

S 

43 

t8ia 

4-5o 

59-3 

73-3 

10 

63*9 
663 

64-8 

49 

33 

i8t3 

4-5o 

6i-i 

73-0 

10 

66-8 

4? 

87 

40 

1814 

4-5o 

58-6 

739 

10 

63^ 

65-0 

46 

79 

33 

i8i5 

4-5o 

57*9 
53-8 

73*1 

10 

63-6 

64-3 

47 

86 

^ 

1816 

4-5o 

68-4 

10 

58-8 

6o*3 

35 

88 

1817 

4-5o 

55-4 

680 

10 

6o-3 

6l'3 

43 

79 

37 

1818 

4'5o 

599 

760 

10 

64-1 

667 

49 

1} 

43 

1819 

4-5o 

59-7 

739 

10 

64-9 

65-8 

5o 

87 

37 

i8ao 

45o 

57-4 
6ri 

75-6 

75-9 

10 

63o 

65-3 

46 
35 

9« 
98 

45 
63 

1 

M«an  4t  yean, 

565 

p6i 

9*30 

65-4 

67-5 
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June  {continued). 


Tear. 

Hoor. 

A.  M. 

Teap. 

Hour. 

p.  M. 

Temp. 

0 

Hoar. 

P   M. 

Temp. 

Mean. 

Mio. 

Mu 

Rftoge. 

0 

0 

0 

0 

0 

0 

l83t 

4-5o 

596 

2 

74-7 

10 

63o 

65-8 

47 

85 

38 

tSaa 

4-5o 

5«-2 

a 

74-4 

10 

63o 

65-2 

46 

86 

40 

i8i3 

4'5o 

58-3 

2 

76-2 

10 

63i 

65-9 

4a 

88 

46 

i8a4 

7*oo 

62^ 

a 

72-8 

9 

6a-5 

660 

U 

85 

4i 

1825 

700 

669 

a 

77-4 

9 

671 

701 

5o 

93 

43 

1826 

7-00 

62-4 

I 

75-5 

10 

657 

679 

5o 

h 

4i 

1827 

4-5o 

56a 

a 

73  8 

10 

6i-8 

630 
70-5 

4a 

41} 

1828 

4'00 

62*2 

3 

801 

9 

69- a 

% 

^ 

4o* 

1829 

4'00 

59*7 

3 

72-5 

9 

64-3 

65-5 

35 

i83o 

4-5o 

58-7 

a 

74-4 

9 

65-3 

661 

49 

86 

37 

i83i 

4-5o 

64*2 

a 

79*0 

9 

680 

70*4 

47 

^ 

AA 

i83i 

7-00 

60*0 

I 

71*2 

10 

6o*o 

637 

AA 

4a 

i833 

700 

57-8 

I 

706 

10 

61 '9 
6a  5 

63-4 

4i 

80 

39 

1 834 

4'5o 

587 

a 

73i 

10 

64-8 

48 

85 

37 

i835 

7*oo 

62*2 

I 

717 

10 

62-4 

65-4 

47 

81 

34 

t836 

7-00 

58o 

I 

69-3 

10 

609 
6a -8 

627 

4a 

83 

41 

1837 

628 

599 

a 

707 

973 

64-5 

49 

82 

33 

i838 

6o3 

64-1 

1*79 

76-1 

IO-38 

66-4 

689 

5o 

89 

39 

1839 

5-00 

57*1 

I 'CO 

71-2 

9*oo 

6a-o 

63-4 

46 

8l 

36 

i84o 

5*oo 

59-0 

i-oo 

75-4 

9'oo 

64*1 

66a 

46 

87 

4i 

i64i 

6'oo 

65-0 

ax>7 

77-4 

lo'ia 

680 

70*1 

5o 

l\ 

4a 

1842 

5-86 

58*9 
61-6 

a -07 

72-3 

io-o4 

62*6 

64-6 

45 

37 

1843 

TOO 

i-oo 

72-6 

lO-OO 

637 

660 

36 

90 

54 

1844 

601 

6r8 

a  03 

74-8 

90a 

66-5 

677 

48 

90 

4a 

1845 

6-00 

59-3 

a^ 

791 

9-08 

649 

678 

43 

100 

57 

i846 

6-00 

597 

a*o4 

75*1 

9*07 

63-6 

661 

47 

83 

36 

1847 

6*17 

602 

1-78 

76-3 

lO'ao 
9-00 

63-3 

66-6 

47 

92 

45 

1848 

600 

61 -4 

a -03 

75-8 

65- 1 

67-4 

46 

93 

47 

1849 

6-25 

61 -4 

1*73 

76-0 

981 

65-6 

677 

5o 

1? 

45} 

i85o 

7 

63-5 

I 

770 

1 0*00 

63-4 

680 

A^ 

4i 

i85i 

7 

61*7 

I 

74-3 

10 

6r3 

65-8 

45 

85 

4o 

■852 

7 

62*2 

I 

733 

10 

63-3 

66-3 

45 

94 

49 

i853 

7 

63-2 

I 

75-1 

10 

63-9 

67-4 

M 

t 

5o 

i854 

7 

62-3 

f 

739 

10 

65o 

67-1 

4a 

45 

i855 

7 

64-0 

I 

717 

10 

618 

65-8 

49 

93 

M 

t856 

7 

65o 

I 

74-6 

7 

70-4 

70*0 

45 

89 

44 

1867 

7 

59*0 
63-4 

I 

69-0 

10 

59-5 

62-5 

M 

80 

36 

i858 

7 

la 

74-a 

10 

656 

677 

44 

9' 

47 

1859 

7 

59-4 

la 

71-3 

10 

6i-8 

64-2 

37 

U 

53 

i860 

7 

62-5 

la 

74'9 

5 

727 

700 

49 

39 

1861 

6 

61*7 

la 

74a 

5 

72-4 

6o'4 

5i 

85 

34 

1862 

7 

6r4 

la 

72-1 

5 

71*6 

68*4 

47 

89 

4a 

i863 

7 

60-9 

a 

73-3 

9 

63i 

65-8 

48 

9a 

44 

1864 

6 

64-2 

r8o 

78-2 

9 

68-a 

70-2 

4i 

102 

61 

i865 
Mean  45  years, 

6 
6'ii 

64-1 

i-5o 

78-4 

9 

68-4 

70-3 

52 

9A 

4o\ 
66 

6r2 

1-44 

74-3 

9-28 

647 

667 

36 

102 

Mean  86  years. 

5-88 

6i*i 

1-53 

75  I 

9a4 

65-1 

67-1 

35 

102 

67 
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July, 


Yean. 

Hoor. 

A.  M. 

Ttmp. 

1778 

7 

0 
69^6 

1780 

7 

706 

1781 

7 

7I-I 

178a 

7 

66-4 

1783 

7 

67-4 

1784 

7 

66-5 

1785 

7 

67-3 

1786 

7 

65-9 
64-3 

1787 

7 

1788 

6 

68-2 

1789 

6 

67*1 

1790 

6 

63o 

1791 

6 

628 

179a 

7 

65  3 

1793 

7 

68-5 

1794 

7 

659 
65-8 

1796 

6 

1797 

6 

681 

1798 

6-o3 

65-4 

1799 

6o3 

66-9 

1800 

4-66 

65-8 

i8of 

700 

68-6 

1802 

4-66 

66*6 

i8o3 

600 

683 

1804 

5-00 

645 

i8o5 

4-66 

635 

1806 

4-66 

6r4 

1807 

4-66 

65-7 

1808 

4-66 

66-3 

1809 

466 

600 

1810 

4-66 

61.5 

1811 

4-66 

654 

1812 

4-66 

607 

i8i3 

/i-^ 

65  0 

1814 

4-66 

62*2 

i8t5 

4*66 

658 

1816 

4-66 

57-4 

1817 

466 

607 

1818 

4-66 

64-9 

1819 

4-66 

63- 1 

1820 

4-66 

67-2 

Meao  4i  yean. 

5-71 

654 

Boor. 

p.  M. 


2 
2 
2 
2 

2 

2 
2 
2 
2 
12 

12 

2 
12 

2 
2 

2 
I 
1 
I 
I 

2 
I 

2*5o 
1 

2     . 

2 
2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 

1-72 


Teapk 

Hoar. 

P  M. 

0 

828 

10 

84-3 

10 

818 

10 

7T4 

10 

792 

10 

79^9 

10 

80-7 

10 

8i-5 

10 

78-9 

10 

80-9 

7 

83-3 

7 

8o-5 

9 

79-6 
78-6 

7 
10 

81-2 

10 

'^ 

10 

7 

83-3 

7 

8i-2 

7 

82-5 

7 

827 

9 

780 
8i-5 

9 
9 

83-8 

7 

76-7 

9 

83-7 

10 

808 

10 

810 

10 

706 
788 

10 

10 

806 

10 

781 

10 

75-8 

10 

780 

10 

776 

10 

78-3 

10 

74-3 

10 

755 

10 

78-7 

10 

8o-i 

10 

8ii 

10 

79*8 

9.29 

Temp. 


o 
70*1 

7i-7 

709 

67-0 

66-6 

68-8 

67-7 
69-5 
66-6 

73-7 

735 

69-1 

7I-0 
678 
69-9 

67-7 
72-4 
75-9 
72*0 
74-2 

74-5 
74-3 
708 
74-6 
71  I 

718 
68-1 
7o3 

69-7 
64-3 

66-3 
69-8 

696 
65-8 

69-8 
633 
65-5 
69*0 
678 
70-3 


M««n. 


69-8 


o 
74-2 
75-0 
746 
70*3 
71*1 

71-7 
71-Q 
72*3 
69-0 
743 

74-6 
709 

71-4 
70*6 

73*2 

71*2 

75  8 
7ro 
74-5 

74-3 

739 
73*0 
75-6 
70-8 

73*0 
70*1 
72*3 
719 

67*7 

695 

7i'i 

67-5 
700 
68-5 

7f3 
65-0 
67-2 
700 
70  3 
729 


Mia. 


71*8 


o 
5o 

58 

55 

55 

45 

52 

55 

52 

47 
54 

58 
53 
53 

52 

56 

52 

58 
60 

52 
52 

52 
52 
52 

54 
53 

52 

47 
53 

52 

5i 


53 
46 
5o 
55 
48 
53 


Mtz.  iRaofe. 


384 
45 
35 
48 

40 

47 

37i 

40 

40 

36 
40 
38 
40 
40 

4i 
33 
35 

49 
4a 

48 
45 
4a 

37 
35 

40 
4a 
3a 
40 
35 

38 
48 
38 
38 

4i 

36 
36 
33 

3? 
44 
4o 

A^   1 101   I  57 


96* 

too 

93 

9a 

92 

«9* 
87 
94 

94 
93 
9« 

93 

'9J 
101 

94 

100 


5i  ,  89 

46  .  04 

48  ;  86 
53 


83 
9a 

93 


M$tterology  of  Nev  Savm. 


July  {continued 

r*w. 

Hcu. 

T.»r. 

USH. 

T«.p, 

T-iip. 

«.^ 

«.. 

Mti. 

B.M> 

1811 

466 

59% 

77-J 

10 

64°7 

6TI, 

51" 

87 

T 

i8» 

466 

643 

79'? 

68-6 

70-9 

n 

85 

36 

i8j3 

4-66 

66-0 

82-8 

683 

71-7 

9° 

35 

18M 

686 

T87 

9 

68' 1 

%1 

58 

90 

31 

■SiS 

7 

7J-1 

84-7 

9 

7J'7 

56 

96 

40 

1816 

7 

67-. 

795 

9 

69-a 

71-9 

5i 

88 

36 

18,7 

4-66 

618 

770 

67a 

69-2 

54 

86 

3a 

i8«8 

4oo 

64-5 

799 

9 

^3 

^^■6 

58 

S 

3a 

.8>9 

400 

63» 

77-1 

9 

&76 

693 

5j 

34 

i83o 

4-66 

67-3 

80-8 

9 

70-7 

71-9 

5i 

9S» 

44* 

i83i 

4« 

6S9 
66-S 

„ 

So-i 

9 

71-0 

71-3 

5o 

86 

36 

iS3i 

7 

77- J 

66  t 

6o'9 

48 

S 

4a 

■833 

7 

6&0 

769 

685 

7oi 

5i 

37 

.834 

7 

679 

78-4 

7.  1 

7.5 

5o 

s 

4o 

183} 

7 

679 

76-7 

10 

69-1 

7.-3 

5= 

35 

■836 

7 

6ti 

75-9 

10 

m 

70'9 

54 

S8 

34 

1837 

6-10 

633 

77-0 

68-7 

54 

84 

3o 

1838 

e-ii 

68-0 

1-96 

80-8 

i<y33 

71-7 

73-5 

59 

^ 

3a 

i839 

s 

653 

804 

9 

710 

Ti-1 

56 

3a 

■  846 

5 

64-6 

Sr-S 

9 

7JI 

55 

9' 

36 

i84i 

6 

65-8 

»-o4 

r. 

1006 

69» 

71-6 

56 

89 

33 

1841 

6 

SI 

>-o3 

7J-8 

56 

89 

33 

1843 

76-0 

661 

70-1 

5i 

V, 

39 

iU4 

froi 

66-3 

195 

TT7 

93» 

697 

7I-I 

53 

34 

i84S 

6 

64-4 

'■99 

83-1 

7»-9 

48 

¥> 

So 

ia4S 

6 

663 

3-04 

795 

yoa 

70S 

711 

53 

94 

4i 

i847 

6-a7 

I'gi 

845 

7=5 

74-a 

56 

t 

37 

iS4S 

600 

65  3 

77-4 

900 

687 

70-5 

56 

% 

■849 

6-iJ 

6S-8 

i'H5 

79-5 

744 

6,3 

71-S 

53 

u 

<ssS 

700 

696 

100 

78-8 

6,S 

71-6 

54 

34 

i85( 

6«i 

668 

1-45 

79-3 

10  o5 

69-5 

71  9 

54 

88 

34 

18J1 

7 

685 

77-6 

a? 

53 

S 

37 

iSS3 

7 

66-0 

73  » 

687 

53 

J9 

1854 

7 

Hu-8 

71'o 

74'6 

56 

95 

39 

iMS 

7 

7(r> 

786 

to 

69-5 

7J-8 

53 

94 

4; 

t8S& 

7 

69'! 

^9 

7 

74-8 

74-4 

56 

SI 

36 

1857 

7 

674 

7 

49 

36 

18S8 

7 

64'o 

76-7 

68-8 

ii 

2 

9° 

4i 

■859 

7 

634 

75  1 

65-7 

g 

44 

leei 

7 

664 

ra 

75-6 

5 

74-9 

7»'3 

58 

3o 

IB6I 

6 

66-4 

78-3 

5 

■7T6 

74-1 

56 

91 

36 

IB61 

6&7 

78-4 

5 

77' 1 

74-1 

54 

^ 

4a 

ia&) 

70-4 

^5 

9 

74-8  i  74 « 

60 

a8 

1864 

6 

69^0 

1-84 

8M 

9 

73  .    1   74-8 

53 

9" 

38 

■86} 

6 

675 

i-5o 

785 

9 

69-5   ]   7>-8 

5i 

V\ 

4ol 

H.»>45;Mr. 

6-18 

:6&6" 

1-41 

788 

919 

1^1   7f8 

46 

99 

53 

IUM86j«m 

595 

66-0 

i'56 

79  3  1    954 

70-0   ■   7i'B 

44 

r_ 

57 

2U 


Meteorology  of  New  Maven. 


AugtuL 


YMr. 

Hoar. 

A.  M. 

1778 

6 

1780 

7 

1781 

7 

178a 

7 

1783 

7 

1784 

676 

1785 

6-8i 

1786 

683 

1787 

6-5o 

1788 

6 

1789 

6 

1790 

6 

1791 

6 

179; 

7 

1793 

7 

1794 

7 

1796 

6 

1797 

6 

1798 

6 

1799 

6 

1800 

5- 16 

1801 

6-66 

180a 

5i6 

i8o3 

600 

1804 

S'oo 

i8o5 

6'oo 

1806 

5i6 

1807 

5i6 

1808 

5i6 

1809 

5i6 

1810 

5- 16 

1811 

5- 16 

t8ia 

5ia 

i8i3 

5i6 

i8i4 

5i6 

i8i5 

5i6 

1816 

5i6 

1817 

5i6 

1818 

5i6 

1819 

5i6 

i8qo 

5- 16 

M«MUi  4i  years. 

5-88 

How. 

K  M. 


Bo«r. 
p.  K. 


68*3 
72-0 
69^) 
68*9 
66-6 

65-6 
64-9 
63-3 
63-3 
65- 1 

67a 
66'a 
64-5 
63-0 

65-7 

65-8 

63-7 
65-3 

§? 

63-6 

64-7 
670 

65-4 
645 

69'a 
6a -o 
646 
57-6 
6o-4 

61 -8 
6i-6 
617 

65-4 
63-5 

61 -4 
608 
6a*i 
6o'o 
6a '9 

617 
64T 


a 
a 
a 
a 
a 

a 
a 
a 
a 
la 

la 

la 

la 

a 

a 

a 
I 
I 
I 
I 

a 
a 

a*5o 
I 

a 

I 

a 
a 
a 
a 

I 

a 
a 
a 

a 

a 
a 
a 
a 
a 


1-65 


I     o 

'  8ia 
j  8a-8 
■  811 
8ri 

797 


10 
10 

;  >o 

!  10 


10 


8ri  !  10 
7yo 
75-9 
78-0 

797 

8ra 
808 
78-a 
79-0 
8o-3 

70-6 
78-9 
796 
8a-3 
8i'3 

769 
780 
8i-5 
70-3 
767 

81-6 

77-0 

79'3 
77-5 

796 

76-5 
76*3 
75-0 

79*6 
76-5 

73*3 
76a 
76-1 
75-8 

777 
74-5 
787 


10 
to 
10 

7 

7 

7 

7 
10 

10 

10 

7 
7 
7 
7 

9 

7 

9 

7 

9 
6 

[O 

ro 

[O 

10 

[O 

10 
10 
10 
10 

[O 

10 
10 

[O 

ro 
10 


9*10 


70-5 

73-4 
678 

69^4 
668 

69*5 
67-6 
64-r 
66-5 
717 

73*8 
73*0 
71 -8 
66-6 
68*4 

68-3 
71*3 
7i'0 

76-4 
73*3 

70-6 
708 
708 
75-5 
708 

78-3 
67*0 
6o-4 

65*3 

657 

65*9 
66-3 
65-3 
71-5 
67-5 

65-1 
657 
66-3 

64-4 
66-8 

66-3 
69-a 


733 

757 
73-6 
73-1 
71-0 

73*1 
70-5 
67-6 
69-3 

73-3 

737 
73-0 
71*5 
695 
71*5 

71*3 
71*3 
73*0 
76*3 
73-3 

70-4 
71*5 
73- 1 

734 
707 

76-3 
687 
711 
668 
68-6 

68f 
68-0 

67-3 
73*3 
69-3 

66-3 
67-6 
68-3 

667 
69-1 

67*5 
70-8 


MiB.   >  Max. 


o 
5i 
53 
55 
5o 
5i 

5i 

44 
5o 
53 

54 

53 

5a 

47 
5i 

5a 
5i 

49 
54 
5i 

49 


55 
5o 

49 
47 
43 

48 
5o 

47 
55 

47 

5a 
40 
46 
48 
47 

5o 


93 
9' 

94 


90^ 
98 


Bang*. 


46 
45 
38 

4a 
43 

4a 
43 
45 
4i 
39 

4i 
43 

37 
45 

39 

4a 

41 
38 
4a 
4i 

4o 
46 
36 
4a 
33 

38 

34 
38 
40 
^ 

37 
37 
35 
3a 
38 

33 
46 


4a 
58 
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Augtut  (continued). 


Ymt. 

Hoar. 

A.  M. 

]83I 

5i6 

i8a2 

5i6 

1833 

5- 16 

i8a4 

7 

i8a5 

7 

i8a6 

5i6 

1827 

5- 16 

1828 

5*oo 

1829 

5*oo 

i83o 

5i6 

i83i 

5i6 

i832 

7 

]833 

7 

1 834 

7 

i835 

7 

i836 

7 

1837 

6-3o 

1838 

5-90 

1839 

5*io 

i84o 

5oo 

i84i 

6*oo 

1842 

6i5 

1843 

7-00 

1844 

6-0  i 

1845 

6-00 

1846 

6*oo 

1847 

6-22 

i848 

6*oo 

1849 

6*00 

i85o 

7*oo 

i85i 

689 

i852 

7 

1853 

7 

i854 

7 

i855 

7 

1 856 

7 

1857 

7 

i858 

7 

1859 

7 

i860 

7 

t86i 

6 

1862 

7 

i863 

7 

1864 

6-5o 

1 865 

6 

Mean  45  years. 

627 

Mean  86  jean, 

6*07 

Ttmp. 


o 
62*7 

58-3 

63-6 

65^ 

67*2 

65-1 
6ri 
63- 1 
68-0 
64*2 

67*1 
65-3 
64-1 
62-6 
64-4 

6o-i 
628 
66-8 
64-0 
65-2 

66-3 

64-4 
67*1 
645 
66-2 

64*8 
639 
63-2 
639 
65-7 

63-7 
63-2 

66-7 
65-3 
63*9 

64-5 
660 
6o'6 

6i*2 

66-8 

64-7 
661 

698 

67*0 

63vi 

64-6" 
64-5 


Hoar. 

p.  M. 


2 
2 
2 
3 
3 

2 
2 

2-5o 
2-5o 

2 

3 
I 
1 
I 
1 

1 

a 
190 

I'OO 
I'OO 

2-39 

2'02 
l-OO 
189 

a-oo 

2*00 
1-93 

2-00 
3*00 
I'OO 

2*76 

I 

I 

I 

1 

I 
I 

12 
12 
12 

12 
12 

2 

1*79 

r5o 

~T47 
1-56 


Tompi 


8o-5 

77*2 
79.7 

74-9 
77-3 

75-0 
75-7 

82-4 
76-3 
78-5 

8r3 
75-9 
75-9 
762 
74*2 

72-4 
75- 1 
786 
75-9 

79*7 

788 

76-4 
74-8 
77-8 
82-3 

70-3 
786 
790 
78-3 
74-8 

74*7 
74*  I 
75-2 

77-6 
74-5 

74-1 
75-7 
73-9 

75-4 
760 

75-9 

779 
«o-5 
790 
76-5 

770 
77-8 


Hour. 

p.  u. 


Ttmp. 


10 
10 
10 

9 
9 

10 
10 

9 
9 
9 

9 
10 

10 

10 

10 

10 
10 
io'5o 

9 
9 

10 

10 

10 
9'oo 
905 

9*02 

975 

9 

9 
10 

10 
10 
10 
10 
10 

7 

7 

10 

10 
5 

5 
5 

9*  So 

_9 

9*  30 
9*1 5 


o 

69-4 

64-8 
65-8 
65-5 
68*9 

69*0 
658 
71*5 
69*2 
676 

71-4 
65-8 
67-0 
681 
661 

64*1 
64-0 
68-6 
^6 

70'0 

71-3 
670 
68-5 
70*1 
71-9 

70*2 
67-5 
68-8 
69*2 
65-7 

661 
64-3 
67-3 
67-6 
64*8 

678 
69-8 
65-6 
65- 1 
753 

73-9 

77*9 
73-2 

697 

676 

68-4 
68-8 


Mean. 


o 
700 

668 

607 

687 

711 

697 
67-5 

72-3 

71*2 

70*1 

?3-3 
69-0 
69*0 
69-0 
68-2 

655 
676 
71*3 
69*3 
716 

73*1 
696 
70*1 
70-8 
735 

71-4 
70-0 
70'3 
70-5 
687 

68-3 
67*3 

697 
70*3 

677 

68-8 
70-5 

667 
67-6 

737 

71*5 
74o 
74-5 

71*9 
693 

700 
704 


Mia. 


o 
54 
5o 
48 

5i 

55 
5o 

52 

5i 
5i 

5o 
46 
4o 

3! 

43 

48 

54 

55 
53 
55 
5o 
53 

53 


Max. 


55 
5o 

53 
48 

52 

5o 

42 

48 
55 
40 
5o 
53 

53 
5o 

39 

39 


8 
8 

1^ 

8a 
88} 

I! 

88 

87 

87 
90 


88 

85 
8a 

87 
88 
89 

86 
83 
83 

83 

78 
87 

t 

82 
88 
84 
84 

87 

90 

98 


98 


Range. 


3 

35 

4i 

37 

4i 

27 
43 


37i 

37 
48 
5o 

44 
42 
33 
33 
34 

3o 
29 

32 

38 
36 

37 
37 
33 
28 
33 

3o 
3o 
35 
46 
40 

34 
33 

34 

34 

37 
48 
48 
40 
45 

59 
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Sepiember. 


Tmt. 

Ho«r. 

0 

Hmt. 

p.  M. 

Tmbb.  '  "■™"* 

.0^ 

Mms. 

m^ 

0 

0  1 

Q 

0 

0 

1779 

6-4a 

55-0 

a 

71*5  10 

57-6  61 -4 

39 

88 

49 

1760 

7 

54*1 

a 

71-4  :  10 

577  6i*i 

39 

85 

46 

1781 

7 

57-3 

a 

71-8  1  10 

58-3  6a-5 

44 

84 

40 

I7«a 

7 

60-5 

a 

74-5  10 

61  1  65-4 

44 

9* 

48 

1763 

7 

5a-3 

a 

665 

10 

54^  57-9 

3o 

79 

49 

17«4 

7 

57-9 

a 

71 -a 

10 

58i  6a-4 

34 

87 

53 

1785 

7 

54-4 

a 

690  10 

565  60-0 

4o 

8a 

4a 

1786 

7 

55-0 
54-6 

a 

71-5  '  10 

59-4  6a-3 

35 

84 

49 

1787 

673 

a 

69^  ,  10 

57*1  6o-a 

36 

85 

49 

1788 

6^ 

58-6 

la 

7i»a 

6a8 

65a  ,  65t) 

1 

39 

9^ 

5i 

1789 

6-65 

57-3 

la 

71-8 

6*a9 

64^ '647 
65-3  65a 

4o 

8a 

4a 

1790 

6*a3 

58-1 

la 

7a-3 

6-a7 

36 

86 

5o 

1791 

6o3 

56^ 

la 

68a   6a6 

6a*a  6a*4 

38 

8a 

^ 

1792 

7 

5a3 

a 

67-9  10 

56-3  588 

35 

84 

49 

1793 

7 

577 

a 

72-4 

10 

6o-4  :  63-5 

37 

88 

5! 

1794 

7 

%\ 

a 

74-4 

10 

617  i  65a 

38 

9« 

53 

1796 

6 

f 

701 

670 

64-3  63« 

4a 

^3 

4i 

t797 

6 

53-0 

I 

71  1   670 

63-3  6a-5 

36 

88 

5a 

1798   • 

617 

5?? 

I 

73  5  j  6^ 

66-a  66*a 

37 

85 

48 

1799 

617 

I 

69-4 

6<57 

63*9  64-0 

4i 

89 

48 

1800 

6 

58-8 

a 

70-I 

7 

64*9  i  64« 

45 

84 

39 

1801 

6 

6i-o 

a 

757 

7 

677 

681 

38 

t, 

5a 

180a 

6 

59^ 

a 

74-1 

9 

63-8  '  65-8 

40 

47 

i8o3 

6 

54-6 

1 

7a-6  ;  7 

65-1  j  64*1 

40 

83 

43 

i8a4 

5« 

591 

a 

7^7 

» 

64*9  .  65'6 

34 

88 

54 

i8o5 

5-66 

59*4 

I -50 

75*a  1  10 

64-5  '  66-4 

40 

87 

47 

1806 

5-66 

579 
5a-6 

1 

73*6  10 

6a-3 

64-6 

38 

85 

47 

1807 

5^ 

a 

71-9  10 

579 

60-8 

43 

8f 

38 

1808 

5^ 

54-9 
498 

a 

73i 

10 

60-0 

6a  7 

3t 

84 

53 

1809 

5-66 

a 

74-1 

10 

56a 

60*0 

36 

81 

45 

1810 

5^ 

56-0 

I 

73-4 

10 

6o-3 

63a 

40 

8a 

4a 

1811 

5-66 

565 

a 

71-3 

10 

607 

6a-8 

40 

84 

A^ 

i8ia 

5« 

5a 'o 

I 

667 

10 

56-3 

58-3 

34 

S 

45 

i8i3 

5« 

61  x> 

I 

7a-5 

10 

65-8 

66-4 

48 

38 

i8i4 

5-66 

563 

I 

681 

10 

6o'3 

61-6 

40 

83 

43 

i8i5 

5-66 

53o 
5o-5 

1 

67X) 

10 

58a 

597 

36 

8f 

45 

1816 

5^ 

a 

65-4 

10 

56-8 

57ii 

a8 

80 

5a 

i8t7 

5-66 

56-3 

a 

70-3 

10 

610 

6a-5 

4i 

83 

4a 

1818 

5-66 

5ax) 

a 

68-8 

10 

567 

59*a 

36 

80 

iA 

1819 

5-66 

'  6o-5 

1 

I 

7a -5 

10 

63i 

65-4 

46 

9« 

45 

i8ao 

5-66 

56-9 
56-3 

a 

73-9 

10 

61 -8 

64a 

37 
a8 

85 

48 

Mean  4i  years. 

6*17 

I '50 

71-3 

904 

611 

6a  *9 

9» 

64 
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Septef Tiber  (continued). 


T«tr. 

Hour. 
A.11. 

T«mp. 
0 

Hour, 
p.  M. 

Tempi 
73-0 

Hoar. 

P.M. 

1 

Tempi  '  Mean. 

Min. 

Mu. 

Range. 

0            0 

0 

0 

0 

1821 

5-66 

540 

2 

10 

6l*l      62*7 

40 

82 

4a 

1822 

5-66 

58-1 

2 

73-7 

10 

62-9  1  64*9 
58-1   1  60  3 

36 

85 

49 

1823 

5-66 

54-2 

2 

68-7 

10 

37 

84 

47 

1824 

7*oo 

59-8 

2 

69-6 

9 

6o-i   j  63-i 

34 

84 

5o 

1825 

7-00 

58-6 

2 

69-4 

9 

598 

62*6 

40 

82 

4a 

1826 

566 

58-5 

2 

68-5 

10        1 

61 6     62-9 

4a 

82 

4o 

1827 

566 

57*2 

2 

70-5 

10        1 

6i-i   1  629 

^^ 

80 

36 

1828 

5*oo 

56-3 

2'5o 

72*0 

9        ' 

64-6 

64-3 

44 

90 

46 

1829 

5-00 

52-3 

2-5o 

71-0 

9 

59-3 
58-4 

60- 9 

3i 

86 

55 

i83o 

5-66 

576 

2 

70-4 

9        i 

62*1 

34 

78 

AA 

i83i  , 

7-00 

59-6 

I 

67-6 

10 

62-7 

63-7 

38 

83 

45 

i832 

7-00 

54-6 

I 

lO 

59-4     6()-5 

35 

79 

AA 

t833 

700 

568 

I 

693 

in 

59-5     61-9 
60  5     6i-8 

35 

89 

54 

i834 

7-00 

56-9 

I 

679 
66-5 

■"    : 

27 

86 

53 

i835 

7-00 

51-7 

I 

10 

1 

55-9  1  58o 

32 

79 

47 

i836 

7-00 

5t3 

I 

67-3 

1 
10       1 

59-8  i  6i-5 

32 

82 

5o 

1837 

6-11 

5i-6 

2 

67-7 

10     : 

54-9  i  58  I 
6i*5  ■  62*2 

35 

84 

% 

1838 

7'Oo 

578 

I 

67-3 

to     1 

35 

78 

1839 

6-00 

55-2 

I 

71*2 

9     1 

60-9  '  62-4 

40 

82 

42 

i84o 

5*60 

52*9 

I 

689 

9    i 

579     599 

1 

36 

80 

44 

i84i 

7*oo 

6o-4 

I 

68-8 

10 

63-5  '  64-2 

43 

81 

38 

1842 

7*  00 

54-8 

I 

66*9 
68-3 

10 

578     59-8 

3i 

^ 

48 

1843 

700 

^' 

I 

10 

6f3     62-9 

33 

53 

1844 

6-II 

56-4 

I'OI 

73-2 

9 

627 

64-1 

38 

85 

47 

1845 

6*00 

54  5 

.•98 

69-8 

903 

6o5 

616 

38 

81 

43 

i846 

froo 

^t 

2-00 

75-7 

9'02 

65-2 

66-8 

38 

88 

5o 

i847 

6*oo 

200 

68-8 

908 

598 

6i-6 

38 

82 

AA 

1848 

6-24 

54-5 

2'00 

69-4 

9*32 

6o-5 

6r5 

36 

83 

47 

1849 

6-00 

53-7 

1-97 

69-9 

9*12 

5o-7 
58-5 

61  I 

^^ 

86 

42 

i85o 

7-00 

57-4 

i-oo 

694 

lo-oo 

618 

4o 

79 

39 

i85i 

6-56 

56-3 

2-79 

72-4 

9-82 

618 

63-5 

3i 

88 

57 

1852 

7 

56-4 

I 

67-0 

10 

595 

6i-o 

^ 

79 

4o 

1853 

7 

58-8 

I 

68- 1 

10 

6o-4 

62-4 

82 

47 

i854 

7 

Ut 

I 

680 

10 

6c>4 

62-5 

40 

85 

45 

1855 

7 

I 

69-4 

10 

6o-5 

62*2 

39 

85 

46 

i856 

7 

585 

1 

70- 1 

7 

63  8 

64-1 

37 

81 

'AA 

1857 

7 

57*2 

1 

67-1 

7 

6r5 

61  9 
6o5 

35 

82 

47 

i858 

7 

54-3 

12 

67-3 

10 

59-8 
56-3 

32 

82 

5o 

1859 

7 

1  54-5 

12 

65-0 

10 

58-9 
628 

36 

74 

38 

i860 

7 

5rfi 

12 

661 

5 

647 

35 

82 

47 

1861 

6 

58-5 

12 

70-0 

5 

69-2 

65-9 

Ai^ 

80 

36 

1862 

7 

6o'7 

12 

710 

5 

69-5 

67- 1 

•    37 

79 

4a 

i863 

7 

569 
546 

2 

67-5 

9 

6o-3 

616 

i    37 

82 

45 

i864 

6 

i-5o 

68-4 

9 

591 

60-7 

1    4o 

79 

% 

i865 

6 
646 

60-5 

i-5o 

73-4 

9 

648 
6o*9 

66-2 

1    39 

27 

87 

Meao  45  years, 

566 

1-37 

69-4 

9' 19 

623 

90 

63 

lieaD86  jean, 

6-32 

56-4 

1 
1 

1-43 

70-3 

911 

610 

626 

27 

92 

65 

28 
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October, 


Hovr.    |. 

A.  JUL      I 


^•"'^        PH.     .^•^I      P.M. 


778 

7 

780 

7 

781 

7 

782 

7 

783 

7 

784 

785 

786 

787 
788 

789 
790 

79" 

79? 
793 

794 
796 

798 
799 

800 
801 
802 
8o3 
804 

8o5 
806 
807 
808 
809 

810 
811 
812 
8i3 
8i4 

8i5 
816 

817 

818 

819 

820 

Mean  4i  years, 


o 
48-9 

4t7 
46-9 
42-5 
42-8 


■  7 

43-6 

1  7 

45-1 

1  7 

46-9 

7 

407 

6-o3 

1 

46-1 

6-o3 

4i'9 

7 

46-6 

i  7 

43-2 

7 

Aio 

7 

43-4 

7 

42-6 

65o 

46  5 

6-5o 

419 

660 

47*9 
45-6 

660 

6-25 

45-5 

7-00 

457 

7-00 

5oo 

7-00 

48-6 

6-25 

46-3 

6-25 

426 

6-25 

43-4 

625 

46-7 

6-25 

44-Q 
52-5 

6-25 

6-25 

4i-4 

6-25 

5i-3 

6-25 

44-7 

625 

47-3 

6-25 

43-7 

625 

42-7 

6-25 

45-0 

6-25 

411 

6-25 

4i-4 

625 

429 

6-25 

44-9 

6-58 

45-1 

2 

2 
12 

12 
12 
12 

2 
2 


2 
2 


•27 


O 

63« 
62-6 
62-1 
56-1 
56-4 

57*2 

59-7 
626 
55-3  . 
585  : 

53  4  ! 
60-3  I 
56-3  [ 
62- 1 
60-4 

58-9 

585 

!  57-3 

I  62-3 

I  59-7 

.  60-9 

64§ 
62*3 
58-2 

Qcro 
64-2 
628 
60-5 
69.1 

6cr5 
62-7 
59-0 

541 

60-3 

57*7 

56-0 
58-8 
570 
57-3 

59-7 


10 

!  '^ 

i  10 

I  10 
10 

'  10 

10 

-  10 

.  10 

:  6 

i  6 

6 

I  6 
i  10 
i  10 

10 
6-o3 
6-o3 
6 
6 

9 

7 

7 
7 
9 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 

8^ 


;  M 

1495 
!  49*7 
I  44  7 
I  45-4 

-  46-6 
48-4 

5l*2 

44i 
53-3 

53-8 
507 
5o*3 
4ti 

4fra 
53-3 
5o^ 
55-6 
536 


54*1 
55o 
55-4 

5t3 

499 

46-4 
4r6 
49-5 
4t8 
55o 

45-7 
54-5 
49-1 
495 

4ro 

46^ 
490 
44-1 
4ti 

4ra 

471 

49-7 


o 

54-3 

533 
529 

4r8 

48-1 

5i*i 
53-6 
467 
52-6 

48-1 
536 
5o-i 
53  I 
5o3 

49-3 
528 

5?a 
53.0 

53*9 
53-9 
5&6 
56-1 
5i-5 

49-7 
5i-7 

53o 

5ri 

58-9 

5?2 
5o-9 
5o3 
5o-3 

49-0 

5l*2 

ATI 
49-1 
49-3 
49;8 

"5i-5 


Mia. 


o 
3o 

3i 

3o 

26 

3o 

27 

25 
25 
22 
22 

26 
28 
28 

27 
31 

37 

33 
28 

23 

27 

32 
23 

28 

32 

35 

28 


22 
29 

21 
28 
28 
27 
38 

26 
28 

a6 
28 
a6 

il 
21 


Mas. 

0 

0 

81 

5i 

71 

4o 

77 

47 

71 

45 

70 

4o 

74 

47 

75 

5o 

80 

55 

70 

48 

73 

5i 

66 

4o 

77 
76 

% 

76 
77 

n. 

71 

M 

71 

38 

75 

47 

71 

48 

74 

47 

% 

37 
5o 

76 

48 

76 

Ai 

73 

38 

76 

5o 

78 

49 

76 

5o 

78 

56 

83 

54 

80 

59 

80 

52 

73 

45 

66 

73 

s 

78 

53 

69 

41 

^ 

43 

69 

4i 

77 

5i 

70 

45 

83 

63 
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October  [continued). 


Tear. 

Hoar. 

A.  M. 

Temp. 

Hoar. 

p.  M. 

Temp 

0 

Hoar. 

p.  u. 

Temp. 

Mean. 

Mio. 
0 

Max 

0 

Range. 

0 

0 

0 

0 

l83I 

6-25 

437 

58o 

10 

48-2 

5o*o 

28 

74 

46 

183a 

6-25 

46*2 

60'2 

10 

5i-6  1  527 

28 

76 

48 

1823 

6*25 

4i« 

12 

571 

10 

47-4 

487 

26 

76 

5o 

i8a4 

7-00 

44-6 

597 

10 

497 

5i-3 

20 

74 

54 

1825 

7-00 

46-9 

64-0 

10 

52-3     544 

25 

80 

55 

1826 

6'25 

47*a 

597 

10 

5o-9  .'  52-6 
54-8  ,  55-8 

26 

73 

47 

1827 

6-25 

5i-6 

60-9 
57-6 

10 

29 

7' 

42 

1828 

5-5o 

4a'5 

sSo 

9 

499  >  5o-o 
47-5     48-4 

22 

72 

5o 

1829 

6-25 

4f3 

56-3 

9 

23 

67 

4^ 

i83o 

6*25 

45-3 

62-0 

9 

5ii     52-8 

29 

72 

43 

i83i 

7 

45-9 

5g'4 

10 

53o  '  52-8 

3o 

69 

39 

i83a 

7 

46-4 

5o-i 

10 

48-4  '  5o-3 

25 

66  • 

4i 

1833 

7 

AA'4 

55-3 

10 

477  =  49- 1 
46  3  '  48  0 

20 

% 

49 

i834 

7 

42*2 

55-4 

10 

U 

51 

i835 

7 

46-4 

592 

10 

49-3     5r6 

28 

66 

38 

i836 

7 

37-4 

51-2 

10       i 

43o 

43-9 
496 

w 

70 

5i 

i837 

628 

43« 

56-7 

989 

48-6 

73 

48 

i838 

7 

429 

54-4 

10 

45o 

47-4 

21 

7» 

5o 

1839 

6 

45-2 

61 -o 

9 

5o-5 

5i-2 

26 

72 

46 

i84o 

6 

46-2 

58-5 

9 

5o-2 

5i6 

28 

72 

A4 

i84i 

608 

407 

203 

1 
56-2  i  10 

44g 

47-3, 

29      i 

68 

39 

1842 

7 

42-5 

i-oo 

57-8 

10 

46-8     490 

29 

68 

s 

1843 

7 

429 

I'OO 

54-5 

10 

460 

47-8 

27 

72 

,844 

6i4 

46- 1 

1-73 

58-4 

9       • 

496 

5i-4  • 

3o 

72 

42 

1845 

6-o3 

45-5 

190 

61 -1 

9  02  , 

5i'o 

52-5 

21 

75 

54 

i846 

7 

43-3 

196 

58-7 

1 
9-10 

5o7 

509 

24 

76 

52 

1847 

7 

4i-7 

198 

57-5 

9-06 

460 

48-4 

20 

67 

47 

1848 

6-90 

47-3 

2*29 

56-2 

8-86 

48-8 

5o-8 

3i 

71 

4o 

1849 

7 

45-8 

57-2 

8-88 

49-4  :  5<r8 

3i 

66 

35 

i85o 

7 

47-0 

563 

10 

48-9 

5o7 

25 

66 

4i 

i85t 

6-56 

47-6 

2- 19 

6r5 

982 

52-8 

540 

3o 

75 

45 

i852 

7 

48-4 

577 

10 

5i-5 

52-5 

3o 

^ 

39 

i853 

7 

A4'2 

56-9 

10 

46-5     49-2 
5ii      53-3 

27 

39 

i854 

7 

48-4 

6(»-4 

10 

20 

72 

52 

i855 

7 

47-6 

56-8 

10 

48-8  1  5ii 

3i 

71 

40 

i856 
1857 

7 
7 

45-2 
47-5 

V 

59- 1 
587 

7 

7 

5i-3  '  5i-9 
5 1-8     527 

Z 

74 
70 

45 
40 

1 858 

7 

45-5 

12 

6o-4 

10 

52-6  i  53-8 

26 

83 

57 

'5^ 

6 

42-9 
48-8 

12 

53-9 

5 

5i-9  !  496 

M 

69 

4o 

i860 

7 

12 

57-4 

5 

56o 

54-1 

70 

37 

1861 

6 

5r2 

12 

61  9 

5 

6o-4 

57-8 

26 

78 

52 

1862 

7 

5o-4 

12 

58-8      5       1 

578  ,  557 

25 

81 

56 

i863 

7 

48-0 

2 

U\   \ 

52-3 

53-4 

25 

75 

5o 

1864 

6-5o 

44-6 

1-53 

49-3 

5o7 

3o 

73 

43 

i865 
Mean  45  yean*, 

7 
6-66 

43-8 
45-3 

I -So 

56-9 

9 

470  ■  492 
5<)o  1  5ii 

26 
19 

80 
83 

54 
64 

58-1 

9' 10 

Mean  86  jrears. 

662 

45-2 

1*26 

58-9 

9*c)3 

499 

5i-3 

'9 

83 

64 
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November, 

Year. 

Hour. 

A.  M. 

Temp. 

0 

Hoar, 
p.  u. 

Temp. 
0 

Hour. 

P  M. 

Tempw 

Moan. 

0 

Min. 

0 

Max. 

Range. 

0 

0 

0 

1778 

7 

31-7 

2 

42-6 

10 

34-9 
36-3 

36-4 

i3 

58 

45 

1780 

7 

34-3 

2 

440 

10 

38a 

20 

5a 

32 

1781 

7 

33o 

2 

43-9 

10 

36o 

37-6 

ai 

63 

4a 

1782 

7 

33-5 

2 

440 

10 

36-4 

38-0 

16 

55 

39 

1783 

7 

32-2 

2 

42*0 

10 

343 

36'a 

lO 

64 

53 

1784 

7 

38-6   2 

50'2 

10 

AvA 

43-4 

26 

60 

34 

1785 

7 

35-6   2 

46-9 

10 

38-5 

4o-3 

'9 

61 

4a 

1786 

7 

3i-4  i  2 

A2'^ 

10 

34-7 

36-2 

2 

62 

60 

1787 

7 

36o   2 

5o-6 

10 

4ra 

4a6 

17 

63 

46 

1788 

7 

42-8 

12 

5i-4 

557 

47.9 

47-4 

20 

74 

54 

1789 

>* 
' 

38-9 

12 

48-5 

5-57 

44-8 

44-1 

22 

60 

38 

1790 

7 

36-8 

12 

46-2 

5 

4a'a 

4i*7 

'J\ 

63 

4a 

1 791 

7 

35-6 

12 

46-3 

5 

4a-3 

4i-4 

20 

62 

4a 

179a 

7 

356 

2 

46-9 

10 

39-4 

406 

16 

63 

47 

1793 

7 

35-8 

a 

471 

10 

391 

4o'7 

20 

66 

46 

1794 

7 

33- 1   2 

46o 
44-8 

10 

38-4 

39-5 

i5 

70 

55 

1796 

■» 

f 

35-5 

r 

533 

4i'o 

4o-4 

18 

57 

39 

>797 

7 

3i'9 

4i-3 

5-33 

36-9 
366 

36-7 

i4 

68 

54 

1798 

7 

32*2 

417 

5-52 

36-8 

12 

56 

AA 

1799 

7 

353 

48-5 

5  5a 

4a -o 

4i'9 

18 

64 

46 

1800 

6-83 

32-6 

44-1 

9 

38a 

38-3 

16 

61 

45 

1801 

6-83 

36-5 

2-5o 

48-7 

9 

38-8 

4i'3 

i4 

% 

55  ; 

1 80a 

6-83 

35-7 

5o-4 

?-38 

4o-3 

4a'i 

23 

4a  1 

i8c)3 

7-00 

332 

45i 

409 

397 

ao 

61 

4i  • 

1804 

6-83 

378 

48-8 

9 

4i-4 

427 

a4 

65 

41 

i8o5 

6-83 

36-3 

5o-7 

TO 

38-9 

4a 'o 

a4 

74 

5o 

1806 

6-83 

366 

5o-o 

10 

38-9 

4i'8 

a4 

62 

38 

1807 

6-83 

3  2  "7 

46-5 

10 

36o 

38-4 

18 

12 

4i 

1808 

6-83 

37-2 

5o-8 

10 

4o-a 

4a7 

18 

5o 

1809 

6-83 

3i^ 

45-7 

10 

33-9 

37 -a 

10 

69 

59 

1810 

6-83 

34-7 

45-7 

10 

36-6 

39-0 

i4 

59 

45 

1811 

6^3 

36-7 

48-2 

10 

3o-o 

4i-3 

17 

62 

45 

i8ia 

683 

35-7 

46-7 

10 

3o*5 

396 

ao 

68 

48 

i8i3 

6-83 

37-5 

47a 

10 

4i-8 

42*2 

a3 

67 

SA 

i8i4 

683 

35-7 

45-6 

10 

397 

4o-3 

ao 

60 

40 

i8i5 

6-83 

37*0 

47a 

iO 

39-6 

4f3 

18 

60 

4a 

1816 

6-83 

39-0 

1 

48-9 

10 

419 

43-3 

22 

65 

43 

1817 

6-83 

36-6 

1   \  40-3 

10 

397 

Xi-5 

18 

66 

48 

1818 

6-83 

38-7 

I    i48-9 

IO 

41-1 

429 

27 

63 

36 

1819 

6-83 

37-8 

48-6 

10 

40*8 

42-4 

16 

66 

5o 

1820 

6-83 

3r5 

35-4 

43-3 

10 

34-1 

36-3 

i5 

2 

57 
74 

4a 

Mean  4i  jears, 

692 

1*26 

46-7 

8-91 

39*1 

4o'4 

7a 
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November  {continued). 


Tmt. 

Hoar. 

A.  M. 

Temp. 

Hoar. 

p.  M. 

Tomp. 

Hour, 
p.  M. 

Temp. 

Meao. 

Mia. 

Max 

0 

4§ 

0 

0 

0 

0 

0    : 

i8ai 

6-83 

36-6 

3 

45-4 

10 

37-7 

399 

22 

68 

183a 

6-83 

398 

I 

5o-6 

10        ! 

42-3 

M'^ 

20 

64 

44 

i8a3 

6-83 

33-0 

I 

43-6 

JO         i 

34-4 

36-3 

16 

58 

43 

i8a4 

7 

36a 

I 

46-7 

10 

39-3 

4o-7 

18 

61 

43 

1835 

7 

36-4 

I 

460 

10     ! 

38-5 

4o-3 

i4 

65 

5i 

i8a6 

6-83 

36o 

2 

47-6 

10 

39-3 

409 

20 

61 

4i 

1837 

6-83 

33-3 

2 

4i-7 

10 

34-7 

36-2 

16 

60 

4A 

1838 

6-00 

37-3 

2 

49-3 

1 

9 

427 

43-1 

18 

67 

1? 

1829 

6*83 

36-9 
44-5 

3 

46-3 

9 

396 
46-5 

409 
48-3 

\l 

62 

i83o 

6-83 

3 

53-8 

9 

66 

4i 

i83i 

7 

36-7 

I 

46a 

10 

38-7 

4o-5 

22 

55 

33 

i833 

7 

36-9 

I 

477 

10 

39*1 
35-3 

4l'2 

i4 

63 

49 

i833 

7 

31-7 

I 

44-7 

10       i 

37*2 

14 

64 

5o 

i834 

7 

340 

I 

43o 
45-6 

10 

38-9 

t\ 

20 

56 

36 

i835 

7 

36o 

I 

10 

39-2 

9 

64 

55 

i836 

7 

3o-8 

I 

43-5 

10 

35-5 

363 

13 

60 

48 

1837 

6-98 

33-5 

3 

43-3 

10       1 

35-5 

37-4 

3 

65 

63 

i838 

7*oo 

3o-4 

I 

4i-7 

10 

33-8 

35-3 

4 

63 

58 

i83o 

670 

337 

I 

43- 1 

9 

359 

37-2 

i5 

64 

i% 

1840 

fi-47 

36-4 

I 

45-5 

9 

39*0 

4o-3 

24 

57 

i84i 

6*30 

34-5 

3 

45-9 

10-07 

37-3 

39*2 

30 

65 

45 

1842 

7'oo 

3r3 

1 

43-1 

10 

35-8 

367 

i4 

61 

47 

1843 

7*oo 

3r8 

I 

421 

10 

34-6 

36-3 

i5 

64 

49 

1844 

6-83 

34-4 

f8o 
1-95 

47*2 

904  ' 

390 

40'3 

16 

60 

44 

1845 

697 

38'7 

5r6 

9"oo 

4ii 

44-1 

II 

67 

56 

i846 

7 

4i-7 

197 

5o-5 

900 

44-3 

45-5 

20 

68 

48 

1847 

7 

4o-i 

1-98 

52 -o 

901 

42-3 

44-8 

6 

71 

65 

i848 

7 

3ro 

2-07 

45o 

0-03 

34-7 

36-9 
46-5 

i3 

1? 

46 

1849 

7 

4i*i 

1-99 
3  05 

53o      9-00 
5o*8      9  o5 

44-5 

34 

4i 

i85o 

7 

38-3 

4ro 

434 

30 

64 

AA 

i85i 

694 

33-4 

3-10 

4A'l      9-73 

37-4 

38-5 

'9 

59 

4o 

i85a 

7 

376 

1 

44'o  1  10 

4o-o 

4o-5 

24 

59 

35 

1853 

7 

396 

I 

48-7    10 

411 

43- 1 

18 

66 

48 

1854 

7 

379 

1 

46-8  !  10 

409 
4i-5 

419 
42-3 

23 

67 

45 

i855 

7 

38-7 

I 

46-8     10 

1 

21 

60 

39 

i856 

7 

34-8 

1 

48-4 

7 

41-7 

4i-6 

\% 

64 

45 

1857 

764 

38o 

1-64 

48-8      769 

4i'9 

429 

69 

56 

1858 

7 

3i-5 

13 

43*6    10 

37-2 

371 

i4 

62 

48 

1859 

7 

38-3 

1   12 

47-3  '    5 

45-2 

'  43-6 

1     25 

64 

1? 

i860 

7 

!  4o*o 

13 

480  1    5 

45-9 

1  44-6 

16 

71 

1861 

7 

35-7 

'.1 

44-8      5 

44-1 

4i-5 

24 

63 

39 

1863 

7 

39*0 

2 

47-8  !    9 

43-4 

43-4 

20 

64 

A4 

i863 

7 

39-5 

1      2 

5o-i  i    9 

44-9 

44-8 

23 

64 

41 

1864 

7 

36-9 
36-2 

'    1-53 

47-8      9 

i          1 

406 
397 

,  41 -8 

18 

1 

69 

5i 

Mean  M  yean». 

693 

1    1-34 

1  46-7  i    920 

408 

3 

!   71 

68 

j  MeAn  85  yean. 

6-92 

35-8 

1    I -30 

1 

46-7 

i  905 

39-4 

406 

1     2 

!    74 

1 

72 
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December, 


Year. 


778 
780 

781 
782 
783 

784 
785 
786 

787 
788 

789 
790 

791 

79a 

793 

796 

797 
798 
799 

800 
801 
80a 
8o3 
8o4 

8o5 
806 
807 
808 
809 

810 
811 
812 
8i3 
8i4 

8i5 
816 

817 
818 
819 


1830 


Hoar. 
A.11. 

Temp. 

0 

7 

23-5 

7 

29-0 

7 

27*2 

# 

28-6 

7 

25-6 

7 

24' 1 

7 

269 

7 

20h> 

7 

26-5 

7 

24-3 

7-45 

31-7 

7*00 

17*9 

7-5o 

26-9 

7 

24'2 

7 

26-4 

7 

33-2 

7 

ao-5 

Mean  4^  years. 


7 
7 
7 


7 
7 
7*3o 

7-3o 
7*3o 
7-3o 
7'3o 
7*3o 

7-3o 
7 '30 
7*30 
7*3o 
7*3o 

7-3o 
7*3o 
7*3o 
7*3o 
7'3o 


20-6 
70*6 

3o-5 

29-7 

28- 1 
34*1 
24*6 

35-2 
26-5 
33-0 

3o-4 
3r5 

26-5 

25 'O 

26-5 
268 
23*9 

24'8 
25-5 
268 
19-6 
26' I 


7-3o    •  24*3 


7*15    I  26*4 


Hoar. 

p.  M. 

T«mp. 

0 

2 

35-3 

2 

38i 

2 

37-4 

2 

36-2 

2 

35-8 

2 

36-5 

2 

371 

a 

3a-6 

2 

38a 

a 

36-3 

12 

4o*a 

2 

29-2 

12 

371 

2 

35-0 

2 

365 

2 

44-5 

3i-5 

3o-5 

12:? 

3o7 
43-6 

12 

37Q 
41^ 

33-6 

47-5 

38-8 

45-3 

4o-4 

44-4 

38*9 

37X) 

36-3 

34'6 

339 

34-3 

36-4 

35-6 

32-6 

36o 

32-8 

1-34 

37-0 

I  Hoar. 

I     p.  M. 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 


O 
27*2 

3o'i 
3o-3 
28-6 
28-1 

27*0 
309 

25-8 
29*3 

282 


o 
287 

32-4 
3i^ 
3ii 
29-8 

29*2 
3i-3 
26-1 
3i-3 
29-6 


Mia. 

Mu. 

0 

-4 

5? 

6 

5o 

8 

5o 

9 

59 

6 

57 

-a 

53 

5 

56 

-7 

46 

la 

55 

-6 

54 

16 

54 

o 

59 

42 

5o 
5i 

55 
5i 
53 
43 
60 
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December  (continued). 


Ymt. 


1821 
1822 
1823 
1824 
1825 

1826 
1827 
1828 
1829 
i83o 

i83i 
1832 
i833 
i834 
i835 

i836 
i837 
i838 
1839 
1840 

i84i 
1842 
1843 

1844 
1845 

1846 

1847 
1848 


Hoar 


7'3o 
7-3o 
t3o 

7 
7 

7*30 
73o 
6-00 
6-00 
73o 

7 
7 
7 
7 
7 

7 
7 
7 
7 
6 

653 

7 

7 

7*02 

7-i5 

7 
7 
7 


Temp. 


i85o 

7 

i85i 

7 

i852 

7 

i853 

7 

i854 

7 

i855 

7 

i856 

7 

i857 

7*71 

1858 

7 

1859 

7 

i860 

7 

1861 

7 

i86a 

7 

i863 

7 

1864 

7 

Mean  44  yean. 

6-98 

Mean  85  joart, 

707 

o 
24-2 

280 
29-3 
336 
25'9 

27-1 
3i3 

3i-7 
34-7 
3i-3 

12*3 

28- 1 
278 
25-3 
19*1 

Mi 
26  I 

21*2 
28-3 
24-9 

29-0 

24*3 
25-^ 

24' D 
21*0 

a4'i 

V'l 

32  0 

26-3 
239 

19-5 

34-9 
27*0 

237 
3o'9 

23'7 
33o 
24-7 
23-9 

23-4 

28-3 
29*3 

23-4 
25-3 

26-6 
26-5 


Hoor. 
p.  u. 


2 
I 
I 
I 
1 

2 
2 
2 
2 
12 

1 
I 
I 
I 
I 

I 

2 

ro4 
1 

2 

208 

I 

I 

187 
1-88 

I  98 
1-97 

2'00 
2'02 
198 

1-99 

I 

I 

I 

I 

I 

1*74 
12 
12 
12 

12 

2 
2 
f  5i 

1*32 

1-33 


Temp. 


o 

33- 1 
359 
38o 
40  3 
35-7 

36-7 
390 

42-2 

43-7 
398 

24-3 
36-2 

34-2 
33o 
28- 1 

33i 
35o 
32-6 
365 
36o 

39-8 
3i  5 
33-8 

37-4 
3i-5 

35o 
426 

4i*7 
36-4 
35-1 


3i-6 
4i'o 
35-6 
3o-6 
29-3 

37*1 
36-4 
34-9 
35o 

■35T 
36-3 


Hour, 
p.  M. 


10 
10 
10 
10 
10 

10 
10 

9 
9 
9 

10 
10 
10 
10 
10 

10 
10 
9*03 

9 
10 

io-o6 

10 

10 
9-08 
896 

9 

9 
9*01 

9 
9 


3l*2 

9'Oi 

44-9 

10 

3r4 

10 

3ii 

10 

378 

10 

7 
836 

10 

5 

5 

5 

9 
9 
9 

9-19 
909 


Temp. 

Mean. 

0 

0 

37-9 

28-4 

28-8 

30-9 

3i-3 

32-0 

33-9 
38-5 

35-9 

3o-o 

3o-5 

3i-4 

32  2 

34-2 

34-7 

36  2 

373 

38-6 

32-2 

34-4 

i5-5 

17-4 

3o8 

3i-7 

3o3 

3o-8 

269 

28.4 

23-2 

235 

26  I 

27*9 

28- 1 

297 

25-3 

26-4 

3o  2 

3i-7 

279 

296 

33  3 

34-3 

25-6 

27-1 

27  5 

29*1 

288 

3o-2 

23-3 

25-3 

28-3 

29*1 
36-5 

35o 

34-4 

36-2 

39-4 

3o-7 

27-2 

287 

23*9 
378 

a4'9 

39-2 

39*6 
25-4 

3r3 

267 

32-2 

33-6 

281 

27-8 

34-3 

36- 1 

3i-7 

3o7 

280 

27-5 

28-3 

27-0 

35-3 

33-6 

3o-7 

32-1 

3o-i 

29-5 

283 

29-5 

29-5 

3o-6 

29-5 

3o'8 

MiD. 


o 

4 
6 
6 

i4 
-10 

a 
8 
I 
12 
5 

-II 
II 

.% 

-9 

-I 

4 

2 

5 
4 

6 
10 

4 
o 
I 

6 
I 
3 
6 
4 

-5 

16 

3 

3 

9 

-2 
8 
6 

-4 
5 

8 

o 

3 

-6 

-11 
-II 


Max. 

RaBft. 

0 

0 

46 

42 

63 

57 

52 

46 

54 

40 

5o 

60 

55 

53 

55 

47 

60 

59 

61 

49 

55 

5o 

U 

55 

% 

38 

37 

56 

62 

43 

5a 

5i 

52 

60 

56 

48 

46 

55 

5o 

53 

49 

s 

53 

35 

45 

4i 

53 

53 

5a 

5i 

56 

5o 

63 

62 

56 

53 

5i 

45 

52 

48 

5i 

56 

55 

39 

47 
56 

5i 

57 
56 
60 
4a 

55 

57 
55 
55 

63" 
68 


U 
47 

53 

t 

64 
37 

47 

57 
5a 

61 

■7T 
79 
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The  following  table  shows  the  mean  temperature  of  each  month  of 
the  year  as  deduced  from  all  the  preceding  observations.  Column 
9th  shows  the  mean  temperature  of  each  month  corrected  by  the 
table  on  page  199,  after  having  received  the  modifications  hereafter 
explained. 


1.T    T.a.1. 

Horn. 

p.  M. 

1-33 
i-3i 
1-29 

i-4i 
1-46 
I  53 
i56 
1-56 
1-43 
1-26 
I -30 
1-33 

f4o 

Temp. 

32*7 

347 
43-2 

54-8 

65-5 

75-1 

79-3 

77-8 
70- 3 
589 

46-7 
36-3 

How. 

P    M. 

Temp. 

Meu. 

0 
268 

283 

362 

46-0 

57*3 

67*1 

71-8 

70-4 
62-6 
5i3 
406 
3o-8 

49-2 

€on«elHl 
Mean. 

Mtn. 

0 
-24 
-16 

-  9 
II 

27 
35 

44 
39 

27 

>9 
2 

-II 
-24 

Max. 

0 

64 

68 

76 
85 

94 
102 

101 
98 

83 

74 
68 

102 

Bniif0. 

0 
88 

84 
85 

74 
67 
67 

57 

6? 

64 

72 

79 
126 

Jftnaarj, 

Febnuuy, 

Mtirch, 

April, 

Mny, 

June, 

July. 

An^st, 

September, 

October, 

N'ovember, 

December, 

Year, 

!     o 
7-3i      22-3 

7-09      23-1 

669     3o-8 

6*24  !  4o6 

5*92  ;  5r2 

588     6i-i 

5*95  ,  66-0 

607  1  645 

6-32  1  56-4 

6-62  1  45  2 

6-92  1  35-8 

7*07  1  26-5 

6-5 1  !  43-6 

0 

9-00  :  25-6 
903    27-2 

0-02  ;  34-7 
914  !  45-1 
9-24     55*2 
9*24     65  1 
9*24  i  70-0 
9-i5     68-8 
911     6i-o 
9  o3     49*9 
9-05     39  4 
909  '  29-5 

26^66 
28- 18 
36-21 
47- 1 3 
57-65 
6724 

71  ?5 
7o-5i 
62  70 
5i-26 
40-33 
30-47 

563 

9-II 

47-6 

49-19 

We  next  endeavored  to  determine  how  these  results  might  be  em- 
ployed to  correct  the  assumed  table  of  the  mean  diurnal  change  of 
temperature  given  on  page  199.  The  numbers  of  that  table  for  each 
month  were  set  off  as  ordinates  corresponding  to  the  hours  as  ab- 
scissas, and  a  curve  as  nearly  symmetrical  as  possible,  was  drawn 
through  the  extremities  of  these  ordinates.  Then  taking  the  results 
for  January,  given  above,  the  morning  temperature  was  subtracted 
from  the  mean  of  the  month,  and  this  difference  was  set  off  as  an 
ordinate  upon  the  January  curve,  by  which  means  we  determined 
one  point  of  the  true  diurnal  curve  for  that  month.  In  like  manner, 
the  mid-day  and  the  evening  observations  determined  two  other 
points  of  this  curve.  In  the  same  manner,  three  points  were  deter- 
mined in  the  diurnal  curve  for  each  of  the  other  months  of  the  year. 
The  points  thus  determined  corresponded  so  well  with  the  assumed 
table  on  page  199,  that  we  were  encouraged  to  make  a  further  attempt 
to  determine  the  true  diurnal  curve  for  New  Haven.  We  therefore 
commenced  anew  a  reduction  of  all  the  journals  which  embraced 
observations  made  at  not  less  than  five  hours  of  each  day.  These 
observations  embraced  a  period  of  nine  years,  and  the  hours  of  ob- 
servation were  generally  about  6  and  10  a.  m.,  2,  6,  and  9  p.  m.  The 
following  tables  show  the  results  of  these  observations. 
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January. 


T«[. 

Bhi. 

T..W. 

H.D.. 

T.OP. 

H«yf.     T.n.p.  1  H™- 

.... 

?:■ 

T.BP. 

■&fi 

trf. 

Q^-iS 

3pj3 

3            34V  '  fr<* 

.1i°rfi 

.0 

t^. 

I&fi 

(i-,6 

aT3o 

34-o5 

i-o5      38-O0  1   5q5 
1  87  ,  36-84  '  46a 

3616 

io-o3 

3f9, 

33'77 

jB-o3 

IS46 

14-39 

906 

i^tJ 

.■9S  I  34-33      5 

37-10  1  5 

13-87 

i&(9 

V^ 

i85i 

9-99 

3.45 

3o4  ■  36 90  1  5-o5 

tf. 

9 

K 

18-77 

3i-94 

9-oa 

HW:    6-,8 

.4.9 

798 

3o»7 

1-98  :  35  16      5'i5 

3.34 

9 13  1    37-41   1 

^ftnftwy. 


T*u 

Bosr. 

T.n,p 

Hou.. 

Tdmp 

''";■   1  -Cmf.  '  ^™'- 

W 

Hour. 

T.o,p. 

iS3S 

2S 

■•■!' 

7fl3 

34°  So 

,-?8. 

10-36 

,3°,n 

3089 

rc.-4i 

Btv 

6W 

9J. 

9-. 3 

,8-7. 

.847 

J307 

.849 

t4-')7 

3^46 

1-9B  1  3i'39  1  5-o3 

i6B[ 

1851 

afi-M 

34-14 

:,.iii:?i'irs 

35-18 

JOJ., 

33-97 

b-9b 

Unu.. 

e-w 

...3, 

9-9B 

3o-»o 

1-89  1  36-ao  1  5'34  1  3317 

ff35 

=689 

•tm,. 

n«t. 

T.»p. 

HiHir. 

T.iiip. 

llouc. 

T.IBI>. 

.-!.... 

"."-' 

Timn 

iB38 

SS 

34°33 

43°fiF 

44°" 

iMa 

35?5 

J8-07 

fihi 

4!.-'7 

3-o3 

40-37 

(,h% 

3i.9o 

IO<4> 

4i-oo 

I-./7 

So-L 

9-07 

fr96 

I9B 

5  06  I  4590 
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Theae  numbers  being  set  off  on  the  cur\-es  previously  mentioned, 
determined  five  points  of  the  true  diurnal  euire  for  New  Haven,  and 
indicated  that  the  chief  error  in  the  numbers  on  page  199  consisted  in 
the  range  of  the  diurnal  motion,  and  not  in  the  law  of  the  curve. 
Assuming  that  the  true  diurnal  curve  was  similar  to  that  indicated 
by  the  numbers  on  page  199,  a  cun^e  was  drawn  through  the  five 
points  already  detennined,  and  aa  nearly  parallel  as  possible  to  the 
one  first  constructed.  The  true  cune  has  generally  a  somewhat 
greater  range  than  the  provisional  curve  first  aBBuined;  but  other- 
wise the  two  curves  l)ear  a  close  resemblance,  and  afford  a  presump- 
tion that  we  have  made  a  near  approach  to  the  true  curve  represent- 
ing the  diurnal  change  of  temperature.  The  ordinates  of  these 
curves  have  all  been  carefully  measured,  and  are  given  in  the  follow- 
ing Table. 
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Corrections  to  be  applied  to  the  meant  of  the  hovrs  of  ohxTtatioi 
obtain  the  true  mean  temperatvree  at  Kev:  Havtn, 
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Having  olitained  the  means  of  reducing  observations  made  at  ir- 
regular houre  to  fixed  hours,  we  next  undertook  a  more  satisfactory 
reduction  of  the  entire  series  of  observations  embracing  fi6  years. 
Taking  the  January  series,  we  computed  from  the  preceding  table, 
the  reduction  for  each  of  the  momi.ig  observations  to  7  o'clock,  and 
finding  the  mean  of  the  whole,  we  obtained  the  average  temperature 
at  7  o'clock  according  to  86  years  of  observations.  Each  of  the  mid- 
day observations  was  in  like  manner  reduced  to  2  o'clock,  and  finding 
the  mean  of  the  whole,  we  obtained  the  average  temperature  at  2 
o'clock.  In  the  same  manner,  each  of  the  evening  observations  was 
reduced  to  9  o'clock,  and  the  mean  of  the  entire  series  was  taken. 
The  observations  of  each  of  the  other  months  were  in  like  manner 
reduced  to  the  nearest  even  hour. 

We  next  took  the  series  of  observations  made  five  times  a  day, 
embracing  a  period  of  nine  years,  and  reduced  each  of  them  in  like 
manner  to  the  nearest  even  hour.  We  then  took  the  difference  be- 
tween the  averages  for  the  morning  and  mid-day  observations  in  the 
long  and  short  series,  and  applied  half  the  sum  of  these  differences 
as  a  correction  to  the  10  o'clock  obser\-ation,  by  which  means  we  ob- 
tained the  most  probable  temperature  at  10  o'clock  corresponding  to 
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to  tlic  series  of  86  years.  TUc  corrected  temperature  at  5  or  6  o'clock 
was  Dlitained  in  a  similar  manner.  We  had  now  three  points  of  the 
diurnal  curve  of  tenipcRiture  determined  from  86  years  of  observa- 
tions; one  point  l>eiug  near  the  hour  of  miuimura  temperature,  and  a 
8oeoH(l  near  the  liour  of  maximum  temperature ;  and  we  bad  two  in- 
ternieiliate  poiiits  determined  from  nine  years  of  observations.  A 
curve  was  then  drawn  through  ihcse  five  points  as  nearly  as  possible 
parallel  to  the  curve  previously  determined.  The  following  table 
shows  the  resulting  tenij>erature  obtained  for  each  hour  of  each  month 
of  the  year. 

Mean  temperature  of  the  air  at  JVew  Haven  for  each  hottr  of  each 
moiUh  of  the  year. 


MiKli   April    lUj    Jn^  luij.   Af.  &pt.    OcO.    K< 


a4-a6;j5'M  3a-38  ii-i9,5i-88fi(-.566A'65-5T;57-7'4TCj37-68 
»3d.  i4-77'3i  77  Ji-4Jl5i-oi6o-c,3.6S-4#4"75  5e-B746-J63ri4 17-93' 
»3-53i43i  3i-s4  4<c74i5o-ij58-gi64-6S64i>3,56i8U5-6i 36-64 17*0^ 
a3-i9'i3'tki'  3o'7]  '4o'to'49-3i  $8  :>Sfi4-M^'5e»V4S'o& 36-33  1715 
831-13  3]  3o->8!39-Sa'4C'7tl5B-iu&3'97»3-i6S5'i7'44-5g3S-8a]6-a3 
■J6|iJ-9S  s99i|3s-3.|48-9n5S-7964a7p'»a55-iS:44-3v35-5Js6-64 

39-69  io  68  6Q-83  65  5  [  «3-96'5S66'44-45  '35-5j 
!li-57:51-fiS63-7967-9866-)il57-75  45-83  35-84 
'44-80  56  7766-99 7"-8o68-qB'6o-t848-8i  37-34 
147-96  59-45  69-64  73- 3[.^7i-5463'75,5i'68  39-86139-41 


o  36-55 
9,3933 

440-95 


:....l,ly 


36  53  38- 1 


,53-63l6j-36'74'o8  78-37  ■ 
l54'58i6S-3i  74-8979-13' 
|55-i665-79i75-38  79-47' 


756o68-iS 

76-83«9-39 

77-63  jTO- 17 
78-0  r  170-54 


6-38,54-63  43'56!33'oS 


58-0545-9535-47 
58-8546-69136-37 

'-  1846-89(36-54 


73-44,7T79|76-3il68-3o55-5743-3o33-5i 


38  63  So-Bc  11-0071-1775  8^  74'36 66-47  53-8641-88 
36-97  Ub  3i  58-9369- 1  j;73  69.7a-34'64-38  53-3Bi4o-83 
35-51 146-33  W-6666  88,7i-T7i70-3i6a-43  5t.-88|39-95 
34  43  44-86  55-0565- 14,70  o':6S-&76o-Br  49-64  39-35 
33-59 '43-87  53-8il63  6868-78l6i-53  59 6 1 48-631 38-73 
33-04:43 04 53-B3!63-36,67-5566-46. 586347"    " 

36-09  ^46-84,57- 38«6-96,7i-eG 70  33|6j-5o5rit.|4o-3) 


3i-4i  5a-o5 
3o-63  5t»4 
i9'o3|4869 

10-5847-46 
p6o6^4e55 

18-60145-74 

3.r43[490' 


Subtractinii  each  of  these  numbers  from  the  mean  for  the  month, 
we  obtain  the  following  tabic  showing  the  corrections  to  be  applied 
to  the  means  of  the  hours  of  observation  to  obtain  the  true  mean 
temperatures  at  New  Haven.  Ttieae  numlwrs  indicate  a  dium.tl 
range  of  temperature  a  little  greater  than  that  shown  by  the  tablo 
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At  the  bottom  of  the  table  Is  given  a  comparison  of  Rome  of  the 
different  modes  which  have  been  proposed  for  dedneing  the  mean 
temperature  from  a  limited  number  of  observations. 
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rtetione  to  be  applied  to  the  means  of  the  hovrs  of  observation  to 
obtain  the  true  mean  temperature  at  Xew  Haven.    {Adopted.) 
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=-6= 

3-34   4-3:. 

5-43    6-37 

693 

6-17 

4-B4I   3.18 

3-49I   473 

3t.n 

3*.    4-85 

6'tD 

Tib 

8-?X 

?r5 

639   6-33 
5-76    6-8f 

5'48!    3  68 

3 -831    5-38 

i 

3-34 

4-3i    5-37 

6-74 

JS 

87" 

6-05;  4-10 

3-17    5-91 
349    6-5o 
3-76    6-39 

I 

3-70 

4-79    5-Bj 

r3j 

8-86 

7'69 

7-16    7-33 

b-Sii  4-5< 

i-<n 

5.16 

6-i8 

7-53 

8-3S 

8-17 

7-39 

7-10    7-35 

6-8 1 1  4'Bo 

i 

iU 

5'3.) 

6-09 

,.,5 

6-6c 

6-i3 

6-,5 

6-36'   6-84 

6-65 

4-8c 

3-97    5-86 

4'38 

5' 10 

% 

527 

3-63 

3-, 7 

3-68 

4-1 1,  475 

5-37 

4-48 

It  'M 

3'8:. 

369 

0-5 1 

-0-03 

0-86 

1-34     .-7> 

3 

3-98 

) 

i33 

o?; 

-o46 

-3-68 

-1-64 

0-5 

:5lS 

-1-48 

-3-J4 

^3-87 

"4-31 

-4-73  -3-7Sh 

-3-39l3-7( 
-5-38-5-65 

-3-53 

-1-63 

-3-31 

1 

-4j3 

-4-86 

-5-49 

-5-77 

-6-08  -5-57 

-5-65 

-4-H 

-3-49 

-4-99 

M, 

-5.9 

-5'56 

-6-i4 

-6-78 

-6-98 

-7-, 5 -6-7. 

-6-5o'-6-89 

-6-05 

-5-63 

-5-o5 

-6-39 

-e-o? 

:§5 

-7-o3 

-rii 

:2;S 

-7-93  -7-4fi 
-B-S.  -7-8. 

-7-3o  -7-67 

-7-?5-6-37 

-5-85 

-7l3 

-634 

-7-47 

^■3. 

-7'69-8-o4 

-8-oe'-6-57 

-6- 1  a 

-7-53 

-5-88 

-6-?6 

-7-34 

^8-35 

-8-53 

-8-J5 

-77' 

-7-63  -7-89 

-,Z 

-553 

-7-3. 

I 

-473 

-5-78 

-6-60 

-7-83 

-8-05 

-7-63 

-7-10 
-6iS 

-706 

-ri5 

-6-60 

-4-05 

-6-44 

.j-84 

-3-a> 

-4-7'l 

-6-60 

-6-79 

-6-48 

-5», 

-5-80 

-4-47 

-3-BB 

-:,-09 

-4-88 

3 

-.■3, 

^ 

-r54 

-4-o5 

-473 

-4-3  r 

-4-.8 

-3srf 

:a 

-3-76 

-1-56 

-1-00 

-3-o4 

-0-3. 

-0-63 

-0-88 

-I-4-' 

-1-65 

-j-r6 

-)-<.3 

-1-73 

-1-18 

-o-St. 

-133 

i 

0-49 

o'44 

0-57 

0-61 

0-65 

0-08 

0-08 

0-37 

0-49 

0-33 

ij3 

.■66 

.-98 

jjS 

1-Bj 

~°65 

r65 

:S 

1-46 

1-07 

.04 

1-55 

1-55 

1-84 

a-4o 

5:g^ 

3-47 

3-j8 

3-88 

379 

3-4s 

1-59 

1-46 

.■46 

■  Ttf 

=■38 

3-05 

4-45 

4^ 

4-n 

3-86 

3-87 

3-36 

1-83 

3'»7 

eit 

-0^98 

-o-8i 

-ci-64 

-o-4j 

-O-Ql 

+0-37 

-o-o6 

-0-36 

-0-34 

-0-63 

-0-88 

-■^ 

-0-36 

, 

-0-84 

-0-74 

-ro6 

-i-a3 

-j-i5 

-1-38 

:;3 

-1-59 

-.■46|-[-34 

-0-94,-0-9; 

-1-37 

-o-9l 

-oup 

-1-58 

-i-5i 

-3-44 

--i-5-^ 

:;3 

-1-64-1 -40 

-1-04,-. -08 

-1-56 

-r45-=-36 

-J-8S 

-37. 

-3-98 

-3-30 

-3-97-373 

--\Vf% 

-3-54 

-t»6 

-I-63I-J-58 

-3-i4 

-4-0O 

-4Tt 

-3-47:-3-i7 

-3-16-3-89 

-3-73 

8 

W91 

*o-4l 

m-os 

-o-i5 

-i-3o 

-0-87-0-60 

-0-58 

-0-1& 

+<.-4i+o-75 

-o-ie 

6 

1-47 

1-64 

'■77 

1-55 

0-94 

E 

0-37 

1-31 

1-43 

■  9^ 

1-63    1-48 

i-4i 

i 

i-o3 
a-i5 

■■4: 

::?^ 

%U 

1-09 
0-67 

1-43 

1-35 

;^:  \^ 

1-58 
,-19 

9 

0-87 

0-60 

0-43 

o-o4 

-0-4: 

044 

o-ts;  .-oi 

0-45 

-orxn 

-o3,.o-4> 

-0-45 

-0-37 

-0-73 

-0-4; 

-o-3o 

-0-46 

-0-55 

-o*3»-o-o6 

-0-37 

1.6 

-ii3 

-.■J-.-3. 

-1-74 

-a-ii 

-3-|7 

-°!';°« 

-1-73 

-1-40 

-I-M-I-05 

-1-57 

I.B 

-o-5o|-o-4n|-o-a7 

-0-10 

-..■43;-o-70 

-o-37|-o-4o 

-0-47  -0  55 

-0-45 

■9 

-o-3o^-o-i4.'+ot.9'+o-i7 

fo-n-o-,1 

+0-16+0-01 

-0-33  -0-37 

-0-04 

-o-i5U-o6>-34-K.-6o 

fo-55+o-36 

+0-41+0-49 

+0-55  +0-33 

-o-o6  -0-33 

+0-37 

L.9 

-(.■rt-o-ii-<.-3rt-o-36 

.o-«,-,-„ 

-0-83I-O-&4 

-o-53,-o-45 

-0-34  -0-37 

-0-53 

-m 

+oti6|+o- 1 5;+o- 19  -l-cf»3 

-o-,J-..3B 

-0.3,    -0-07 

+0-03+0-03 

-0-0. 

luring  winter,  the  mean  of  the  two  daily  extremes  gives  a  tem- 
itnre  almost  one  degree  too  great;  and  for  the  entire  year,  the 
in  of  the  two  daily  extremes  gives  a  temperature  more  than  half 
!gTee  too  great 
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If  we  combine  any  morning  observation  with  an  observation  made 
about  the  time  of  greatest  heat,  we  obtain  a  resulting  temperature 
too  great. 

Twice  during  each  day,  the  height  of  the  thermometer  coincides 
with  the  mean  temperature  of  the  day.  This  coincidence  occurs 
about  15  minutes  before  nine  in  the  morning,  and  also  about  12  min- 
utes before  eight  in  the  evening.  We  should  therefore  obtain  the 
mean  temperature  by  a  single  observation  at  either  of  these  instants ; 
but  a  uniform  system  of  observation  is  more  likely  to  be  adhered  to, 
when  the  time  of  observation  is  an  even  hour.  If  we  combine  9 
o'clock  in  the  morning  with  8  o'clock  in  the  evening,  the  resulting 
temperature  will  be  about  a  degree  too  high  in  summer,  and  about 
three-fourths  of  a  degree  too  low  in  winter.  The  mean  for  the  year 
will  be  only  one-sixth  of  a  degree  too  great ;  and  this  is  the  nearest 
approach  to  the  mean  temperature  which  can  be  obtained  by  com- 
bining any  two  hours  of  observation,  unless  we  employ  inconvenient 
hours  of  the  night.  In  other  words,  there  are  no  two  convenient 
hours  whose  mean  corresponds  with  the  mean  temperature  of  New 
Haven  with  the  precision  which  is  desirable  in  such  obser\'ations. 

If  the  mean  temperature  is  to  be  deduced  from  observations  at  two 
hours  of  the  same  name,  the  hours  which  tbest  combine  accuracy  with 
convenience  are  10  a,  m.  and  10  p.  ir. ;  but  these  give  a  result  about 
one-third  of  a  degree  too  great. 

If  observations  are  made  at  three  hours  daily,  we  shall  obtain  the 
mean  temperature  very  accurately  by  observations  at  6  a.  m.,  2  and 
9  p.  M. ;  but  during  the  winter  months  6  a.  m.  is  an  inconvenient  hour, 
and  not  likely  to  be  faithfully  adhered  to.  The  mean  of  observations 
at  7  A.  M.,  2  and  9  p.  m.,  is  too  great ;  but  if  we  add  twice  the  nine 
o'clock  observation  to  the  sum  of  the  other  two  observations,  and 
divide  the  result  by  4,  the  error  of  the  result  for  the  separate  months 
in  only  one  instance  exceeds  a  quarter  of  a  degree;  and  for  the  en- 
tire year  differs  but  one-hundredth  of  a  degree  from  the  true  mean 
temperature.  These  then  arc  the  three  hours  to  be  generally  recom- 
mended for  observation,  and  fortunately  they  are  extremely  well 
adapted  to  the  convenience  of  most  observers. 

The  annual  variation  of  temperature  may  be  represented  by  Bes- 
sel's  well-known  formula 

T,=(T)-fAj8in(a;+Bj)-fA2sin(2a-fB2)-fA3sin(3;c+B3)+etc., 

where  T,  represents  the  mean  temperature  of  a  day  corresponding  to 
an  epoch  x  of  the  year,  x  being  counted  in  degrees  from  some  as- 
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d  instant;  (T),  Aj,  Bj,  A,,  Bj,  etc.,  being  constants  derived 
the  mean  temperatures  determined  for  certain  epochs.  In  order 
these  constants  may  be  most  conveniently  determined,  it  is  neces- 
that  the  epochs  should  divide  the  year  into  equal  intervals ;  and 
ilso  necessary  to  deduce  from  the  mean  temperatures  for  the  sev- 
months,  the  mean  temperatures  of  12  equidistant  epochs;  viz., 
=  0%  a;  =  30*",  and  so  on  up  to  a;  =  330®. 

>w  the  mean  temperature  of  all  the  days  of  a  month  does  not 
ide  with  that  of  a  day  placed  at  the  middle  of  the  month,  be- 
>  the  temperature  does  not  change  uniformly ;  that  is,  the  varia- 
of  temperature  is  represented  by  a  curved  line  rather  than  by  a 
;ht  line ;  and  when  we  have  obtained  the  mean  temperature  for 
niddle  of  each  month,  these  temperatures  do  not  correspond  to 
pochs  « =  0®,  sc  =  30°,  etc.,  because  the  months  are  of  unequal 
ih.  It  is  therefore  necessary  to  reduce  the  temperature  of  the 
le  of  each  month  to  that  which  corresponds  to  the  epochs  0®, 
et<5.  In  order  to  obtain  these  two  corrections,  a  provisional 
ala  was  computed,  which  differed  but  little  from  the  one  given 
V,  and  from  this  was  computed  the  mean  temperature  of  each  day 
e  year.  The  following  table  shows  the  corrections  thus  obtained 
ae  curvature  of  the  lintf  of  mean  temperature,  and  for  inequality 
tervals,  the  dates  being  reckoned  from  Jan.  15th.  The  last  col- 
shows  the  results  after  these  two  corrections  have  been  applied. 


Contetiooi  ft>r          | 

Moatlu. 

Temp^raUire 

Cmr  vminr A. 

Uoeqtttl 

Temp^ratwt 

OMerred. 

^/lU  wMHli  V. 

iotanralt. 

eomet^ 

Jamiftry, 

J^53 

0 

-a4 

+-o4 

a^33 

Febrnarr, 

aSii 

-3i 

-•o3 

27*77 

March, 

36-00 

—II 

+'aa 

36- ao 

tt^ 

46-84 
6728 

+-o5 
0 

+•20 
+•18 

57-46 

June. 

6606 
71-66 

+'a5 

+•11 

67-3a 

July, 

+-a6 

+-oa 

71-94 
70-66 

August* 

70-3a 

+•31 

+-o3 

September, 

6a- 5o 

+  18 

+  09 

6a-77 

October, 

5i*io 

-•07 

+'ia 

5i-i5 

NoTember, 

4o-3a 

+-oa 

+-i3 

40-47 

December, 

3o-4a 

-3i 

+  11 

3o*2a 

omputing  from  these  corrected  temperatures  the  values  of  thd 
itants  in  our  assumed  formula,  we  obtain 

T,=49''-ll-f  22°-92  sin(a;-|-263°  38')-|-0**-29  sin(2a;-f346*  24') 
'•46iin(3a;+2t9**  50')+0*»-02  sin(4a;-fl60'')-H>®'38  sin(5»-f.54**  SI') 

-0''-08co8  6a;, 

hich  X  IB  reckoned  from  January  15tlL 

30 
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From  this  formula  has  been  computed  the  mean  temperature  of 
each  day  of  the  year,  as  shown  in  the  following  table. 

Mean  temperature  of  every  day  in  the  year,  as  deduced  from  86  years 

of  observations  at  Neva  Haven,  Conn, 


D«y 

oftb* 
Month 

Jan. 

0 

P.U. 

March 
0 

April. 

May. 

0 

Jana. 

0 

July. 

Adf. 

Sept 

Oct 

Nor. 

4?-5 

Doe. 

0 

0 

0 

0 

0 

0 

0 

I 

27-4 

26-4 

3ii 

4i'8 

52-1 

628 

70*5 

71-9 

67-4 

56-5 

34-6 

3 

27*3 

26-5 

3r4 

42*1 

52-5 

63-1 

706 

71 -o 
71-8 

67-1 

56-1 

45-2 

34-3 

3 

27-2 

26-5 

317 

42-5 

52-8 

63-4 

708 

66-8 

557 

44-8 

33-9 

4 

27*1 

26-6 

32'0 

429 

53-1 

63-8 

709 

717 

66-5 

55-3 

44-5 

33-6 

5 

27-0 

267 

32-3 

43-2 

53-4 

64-1 

71-0 

717 

66-2 

55-0 

44-1 

33-3 

6 

26*9 

26-8 

26-8 

32-6 

43-6 

53-8 

64-4 

711 

71-6 

65-9 
65-6 

54-6 

43-8 

32*9 
32-6 

7 

26*9 

32'9 

43o 
44-3 

54-1 

647 

71-2 

71-5 

54-3 

43-4 

8 

26-7 

270 

33-2 

54-5 

65-1 

71-3 

71-5 

65-3 

539 
53-5 

43-1 

32-3 

9 

26-6 

27-1 

33-6 

44-6 

54-8 

65-4 

71-4 

71-4 

65-0 

427 

32 -o 

lO 

26-6 

27-2 

33-9 

45-0 

55-2 

657 

71-5 

71-3 

64-6 

53-2 

42-3 

3i7 

11 

26-5 

27'3 

34-2 

45-3 

55-5 

66-0 

71-6 

71-2 

64-3 

52-8 

42-0 

3r4 

12 

26-5 

27-4 

34-6 

457 

55-9 

66-2 

717 

7I-I 

64o 

52-5 

41-6 

3ii 

i3 

26-4 

27-6 

34-0 
35-3 

46o 

56-2 

66-5 

71-7 

71-0 

636 

52-1 

4r3 

3o'9 
3o-6 

i4 

26-4 

277 

46-4 

56-6 

66-8 

71-8 

700 
70-8 

63-3 

5i-8 

40-9 
4o-5 

i5 

26-3 

279 

356 

467 

56-9 

67*1 

71-8 

62-9 

5i-4 

3o-3 

i6 

26-3 

280 

36o 

471 

57-3 

67-3 

71-9 

70-6 

62-5 

5i-r 

4o-2 

3o*i 

17 

26-3 

282 

36-3 

47-4 

576 

67-6 

71  9 

70-5 

62-1 

5o-7 

39-8 

298 

i8 

26-3 

28-4 

367 

47-8 

58-0 

678 

72-9 

70-3 

618 

5o-4 

394 

29-6 

'9 

i6-3 

286 

371 

48- 1 

58-3 

68-1 

72-0 

70-2 

6i-4 

5o-o 

39-1 

387 

29-4 

ao 

26*2 

288 

37-4 

48-4 

587 

68-3 

72-0 

70-0 

6i-o 

497 

29*3 

21 

26*2 

29-0 

37-8 

487 

59*0 

68-5 

72*1 

698 

60-6 

49-3 

38-3 

29-0 
288 

22 

26*2 

29*2 

38-2 

491 

59-4 

68-8 

72-1 

69-6 

6o-2 

49-0 
48-6 

38-0 

23 

26-3 

29-5 

38-5 

49-4 

598 

69-0 

72-1 

69-5 

598 

37-6 

286 

24 

26-3 

297 

38-9 
39-3 

497 

6o-i 

69*2 

72-1 

69-3 

59-4 

48-3 

37-2 

28-4 

25 

26-3 

299 

5o-i 

6o-4 

694 

72-1 

69-1 

59-0 

479 

36-8 

282 

26 

26-3 

3o-2 

39-6 

5o-4 

608 

696 

72*1 

689 
68-6 

58-6 

47-6 

36-5 

28-1 

27 

26-3 

3o-5 

4o'o 

5o7 

6i-i 

698 

72-1 

58-1 

472 

36-1 

270 
27-8 

28 

26-3 

3o-8 

4o-4 

5ii 

6i-4 

70-0 

72-0 

68-4 

57-7 

46-0 
46^ 

35-8 

29 

26-4 

407 

5i-4 

618 

70-1 

72-0 

68-2 

57-3 

35-4 

27-7 

3o 

26-4 

4ii 

5i-8 

62'I 

70-3 

72-0 

679 

56-9 

46-2 

35-0 

27-6 

3i 
Meaoti, 

26-4 
26-53 

M'4 

62-5 

71-9 

677 

45*9 
5ria 

27-5 

28- 1 1 

3609I 

46-84 

57-28 

6696 

71-66 

70-32 

62-5o 

40*32  3o  42 

From  this  table  we  perceive  that  the  coldest  day  of  the  year  is 
January  21st  or  22d,  being  31  days  after  the  winter  solstice.  The 
warmest  day  is  July  24th  or  25th,  being  33  days  after  the  summer 
solstice.  The  interval  from  minimum  to  maximum  is  1 84  days,  and 
from  maximum  to  minimum  is  181.  The  mean  temperature  of  the 
year  is  passed  through  on  April  22d  and  Oct.  22d,  which  dates  divide 
the  year  into  two  portions  almost  exactly  equal  to  each  other. 

The  ascending  and  descending  branches  of  the^  curve  of  annual 
temperature  are  almost  exactly  similar  to  each  other,  as  is  indicated 
by  the  coefficients  in  the  formula,  page  233,  each  of  the  coefficients 
aft^  the  second  term,  being  less  than  half  a  degree.    Thb  symmetry 
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is  doubtless  in  part  the  result  of  the  long  series  of  observations  by 
which  the  influence  of  irregular  causes  has  been  eliminated,  and  this 
curve  doubtless  affords  a  near  approximation  to  the  average  climate 
of  New  Haven, 

The  following  table  shows  the  highest  as  well  as  the  lowest  tem- 
peratures observed  for  each  month  of  the  year,  together  with  the 
date  of  the  observation  and  the  name  of  the  observer.  These  observ- 
ations were  generally  made  at  fixed  hours,  which  were  not  always 
those  of  the  highest  or  lowest  temperature.  In  such  cases,  in  order 
to  obtain  the  true  maximum  or  minimum,  a  small  correction  has  been 
applied  which  was  deduced  from  the  table  of  the  diurnal  variation 
given  on  page  232. 


M«Bth. 

Feb., 

Mardi 

April, 
May, 

June, 

July. 

Aug., 

Sept^ 

Oct, 

Nov., 
Dec, 

Year, 


Mu.! 


Dote. 


Year. 


o 

64 
68 
76 

85 

94| 
lor 

lOI 

981) 
92 

83!  I 

74 
68 


102 


833 

810 
845 

844 
845 

864 

798 
780 

863 

782 
809 
85fc 
788 
8o5 
809 


864 


Day. 


5 

36 

28 

l5 
12 

26 

3 
6 
3 
5 

I 

4 

5 

2 

26 


Obaerveri. 


Dr.  Alfred  S.  Monson. 

Pres.  Jeremiah  Day. 

Col  Edos  Cutler. 

Col.  Enos  Cutler. 
Col.  Eqos  Cutler. 

Prof.  Ellas  I/)oini8. 

Hezekiah  Howe. 
Pres.  Ezra  Stiles,    ; 
Prof.  Eliita  Loomia.  S 
Pres.  Ezra  Stilen. 
Pres.  Jeremiah  Day,; 
Rev.  David  L.  Ogdeo.  \ 
Prea.  Ezra  Stilen,      } 
Pres.  Jeremiah  Day.  \ 
Pres.  Jeremiah  Day. 


Prof.  Elias  Loom  is. 


Mia. 
0 

Date. 

Year. 

Dajr. 

-24 

l835 

5 

-16 

i855 

7 

-  9 

i835 

2 

II 

27 

35 

i847 

i837 

41787 

h8i6 

1814 

I 

a 
a 

7 
i3 

39 

i834 

29 

27 

1 834 

^o 

>9 

1 836 

28 

2 

1786 

29 

-11 
-34 

i83i 

16 

1 835 

Obaerrtn. 


( Dr.  Alfred  S.  Modsod, 
I  Rodoey  Burton. 

Rodney  Burlon. 
^  Dr.  Alfred  S.  Moosoo, 
r  Rodney  Burton. 

Col  Enos  Cutler. 

Edward  C.  Herrick. 

Pres.  Ezra  Stiles,     ; 

Pres.  Jeremiah  Day.  ^ 

Pres.  Jeremiah  Day. 

Dr.  Alfred  S.  Mooson. 
Dr.  Alfred  S.  Monsoo. 
Dr.  Alfred  S.  Monsoo. 

Prei.  Ezra  Stiles. 
Dr.  Alfred  S.  Monson 

K  Dr.  Alfred  S.  Mooson 
r  Rodney  Burton. 


Ranp. 


o 
88 

84 
85 

74 

67 
67 

57 

59 

65 
64 

72 
79 


126 


The  principal  results  of  the  preceding  tables  are  graphically  repre- 
sented by  curves  on  the  accompanying  plates. 

Plate  I  exhibits  the  mean  daily  curve  of  temperature  for  each 
month  of  the  year,  and  also  for  the  average  of  the  entire  year  accord- 
ing to  the  table  on  page  230.  The  hours  of  the  day  are  show'n  at 
the  top  and  bottom  of  the  page,  and  the  degrees  of  temperature  upon 
the  right  and  lefl  margins.  The  general  resemblance  of  the  curves 
for  the  different  months  is  quite  remarkable ;  and  especially  the  fiawjt 
that  no  two  of  the  curves  intersect  each  other. 

Plates  II  and  III  exhibit  what  Major  General  Sabine  designates  as 
chrono-isothermal  lines,  being  designed  to  show  the  temperature  at 
the  several  hours  of  the  day  on  each  day  of  the  year.  Plate  II  ex- 
hibits the  isothermals  which  are  comprised  between  the  me^n  temper- 
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atare  of  the  year  and  the  highest  isothermal ;  the  two  variables  being 
the  hour  of  the  day,  and  the  day  of  the  year.  The  hours  of  the  day 
are  indicated  by  equidistant  vertical  lines  which  are  numbered  at 
both  top  and  bottom ;  while  the  beginning  and  middle  of  each  month 
are  indicated  by  the  horizontal  lines.  The  smallest  curve  on  this 
map  shows  at  what  hours  and  upon  what  months  the  mean  tempera- 
ture of  New  Haven  is  78®.  The  next  cur^-e  shows  at  what  hours, 
and  upon  what  months  the  mean  temperature  is  76°,  and  so  on. 
These  curves  show  an  unexpected  degree  of  symmetry,  which  is 
probably  due  to  the  length  of  the  series  of  observations,  by  which 
the  influence  of  irregular  causes  is  mostly  eliminated. 

Plate  UI  exhibits  the  isothermals  which  are  comprised  between 
the  mean  temperature  of  the  year,  and  the  lowest  isothermal  The 
smallest  curve  on  this  map  shows  at  what  hours,  and  upon  what 
months  the  mean  temperature  of  Xew  Haven  is  22®.  The  next  curve 
shows  at  what  hours  and  upon  what  months  the  mean  temperature  is 
24®,  and  so  on.  These  curves  are  less  symmetrical  than  the  preced- 
ing, being  crowded  much  more  closely  together  in  the  morning  than 
in  the  evening  hours;  indicating  that  in  winter  the  temperature 
changes  much  more  rapidly  in  the  morning  than  in  the  evening.  An 
effect  of  the  same  kind  is  noticeable  in  summer,  but  is  somewhat  less 
conspicuous  than  in  winter. 

In  order  to  determine  whether  the  mean  temperature  of  New  Haven 
has  changed  since  the  time  of  the  earliest  recorded  observations,  we 
have  divided  the  entire  series  of  observations  into  two  groups,  the 
first  embracing  the  observations  down  to  1820,  forming  a  series  of  41 
years;  the  second  embracmg  the  observations  since  1820,  forming  a 
series  of  45  years.  The  mean  temperature  of  each  month  according 
to  the  two  series  of  obser\'ations  is  shown  in  the  following  table ;  the 
mean  of  the  observations  being  reduced  to  the  true  mean  temperature 
by  applying  the  correction  from  the  table  on  page  232. 


Mofltbi. 

First 
Mri<». 

flaeond 
•trita. 

Diflbranoa. 

Month!. 

First 
•oriet. 

Second 
Mrias. 

DiiTsraDOo. 

January, 

February, 

March, 

April, 

May, 

June, 

o 
26- 3 1 

2808 

358o 

47' » 7 
57-26 

67-47 

26-73 
2816 
36  36 
46-53 
57-3o 
66-51 

0 
+042 
+0-08 
+0-56 

-0-64 
+o-o4 
-0-96 

July, 

August, 

September, 

October, 

November, 

December, 

0 
71-70 

7080 
62-84 
5i-28 
4o-o4 
3o-56 

0 
71-62 

69-88 

62-20 

5o-o3 

4059 

30-29 

0 
-008 

-0-92 

-o64 
-0-35 
+0-55 
-0  27 

These  differences  are  generally  small,  with  repeated  changes  of 
sign;  which  seems  to  indicate  that  they  are  mainly  due  to  those 
irregular  causes   which  render  the  mean  temperature  of  a  given 
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month  of  one  year,  bo  unlike  that  of  the  same  month  in  some  differ- 
ent year. 
If  we  make  the  comparison  by  seasons,  the  numbers  are 


SeaMNM. 

Fint  Mrita. 

S«coodMri«i. 

DUrervDC*. 

« 

Winter. 
Spring, 
Summer. 
Autumo, 

o 
28-3a 

46-74 

28-39 

46-73 

69-34 
5ia4 

0 
+0-07 

-o-oi 

-0-65 

-0-1 5 

Year. 

49-11 

4893 

-o-i8 

The  final  result  is  that  the  mean  temperature  of  New  Haven  by 
the  last  45  years,  is  one-fifth  of  a  degree  lower  than  by  the  first  41 
years ;  but  this  quantity  does  not  exceed  the  probable  zero  error  of 
most  of  the  thermometers  employed  in  the  observations ;  and  we  must 
conclude  that  if  the  mean  temperature  of  New  Haven  has  changed 
at  all  since  1778,  the  change  amounts  to  only  a  small  fraction  of  a 
degree,  and  cannot  be  certainly  decided  from  the  observations.  It  it 
however,  noticeable  that  the  difference  for  the  summer  months  it 
quite  large,  considering  the  length  of  the  period  from  which  the  re- 
sult is  deduced,  and  seems  to  indicate  a  slight  moderation  in  the  heat 
of  our  summers.  A  careful  examination  of  the  preceding  tables  will 
show  a  remarkable  excess  of  high  temperatures  for  summer  at  the 
mid-day  observation  during  the  years  from  1778  to  1803,  from  which 
it  is  reasonable  to  conclude  that  the  thermometers  of  Pres.  Stiles  and 
Messrs.  Beers  and  Howe  were  not  as  well  protected  from  reflected 
heat  as  were  the  thermometers  in  most  of  the  subsequent  observations. 
Some  influence  may  be  ascribed  to  the  increased  number  and  size  of 
our  shade  trees,  within  the  last  half  century,  by  which  means  ther- 
mometers are  generally  better  sheltered  from  the  rays  of  the  sun  re- 
flected from  buildings  or  a  sandy  soil. 

One  of  the  most  important  features  of  a  climate  is  its  liability  to 
late  frosts  in  spring,  and  early  frosts  in  autumn.  We  have  endeav- 
ored to  determine  from  the  journals  the  average  date  of  these  frosts, 
but  it  is  obvious  from  an  inspection  of  the  records  that  the  frosts  in 
many  instances  were  not  recorded.  It  is  thought  that  we  may  obtain 
more  reliable  data  for  comparison,  if  we  fix  upon  a  certain  tempera- 
ture as  indicated  by  the  observations  of  the  thermometer.  We  have 
therefore  selected  from  the  journals  for  each  year  the  last  instance 
before  midsummer,  in  which  the  thermometer  sunk  as  low  as  40^,  and 
whenever  mention  is  made  of  a  frost  at  that  date,  the  record  is  cop- 
ied in  the  following  table.  We  have  also  selected  from  the  journals 
for  each  year,  the  first  date  after  midsummer  in  which  the  thermom- 
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eter  sunk  as  low  as  40*',  and  whenever  mention  is  made  of  a  frost  at 
the  same  date  the  record  is  copied  in  the  following  table.  It  is  pre- 
sumed that  in  nearly  every  one  of  these  instances,  a  slight  frost  must 
have  occurred  in  low  and  exposed  places. 


LAST  FROST  OF  BPRINO. 

FIB8T  FBOBT  OF  AUTUMK. 

Yetrt. 

Date. 

Temp. 

0 

4o 
40 
40 
38 

Date. 

Temp. 

1778 

1779 
1780 

1781 

1782 

May     6 
May   20 
May   26 
May     5 

September     4 

September   26 
October          3 
October          4 

0 
39 

37 

37 
38 

Ice. 

1783 

1784 
1785 
1786 
1787 

May   20 
May   18 
May   II 
May   18 

Juno    a 

39 

37 
38 

1? 

Frost 

September     2 
September   i5 
September  3o 
September   i4 
September    16 

4o 

34 
40 
40 

37 

Ice  i  inch  thick. 
Frost 

1788 
1789 
1790 
1 791 
1792 

May   11 
May   27 
May    17 
May   i4 
May    18 

35 
38 
40 
4o 

34 

Frost. 
Frost. 

September   2 1 
September   19 
September  24 
September   18 
September     1 

39 
4o 
36 
40 
37 

Frost. 
Frost 
Frost. 
Ice. 

1793 

1794 
1796 

1797 
1798 

May   16 
May   18 
May     9 
May   i5 
May    19 

39 
40 

40 

37 
40 

Frost 
Frost 

Frost. 

September   18 
September  21 
October          8 
September   20 
September   29 

37 
40 

37 
4o 
39 

Ice. 
Frost. 

Frost 

1799 
1800 

1801 

180a 

i8o3 

May    12 
May   10 
May   i5 
May   21 
May    i3 

35 
4o 
4o 
4o 
40 

Snow  squalls. 

October          i 
October          4 
September   12 
September  '5 
September   28 

39 
39 
40 
40 
4o 

Frost 

Frost 
Frost 

i8o4 
i8o5 
1806 
1807 
1808 

May   i4 

Maf  3 1 
June    4 
May   18 
May    23 

39 
39 

40 

4o 

40 

Frost 
Frost 

September  3o 
September   24 
September   n 
October          6 
September   22 

34 
40 

32 

Frost  and  ice. 

Frost 
Hard  frost 
White  frost 

1809 
1810 
1811 
1813 
i8i3 

May     9 
May  22 
May  3i 
May    19 
May    20 

4o 
39 
40 
4o 
40 

Frost 

September     7 
Septomber   17 
September  22 
September    24 
October         1 2 

40 
40 
40 
34 

39 

White  frost 
Frost 

i8i4 
i8i5 
1816 
1817 
1818 

May    18 
May   19 
June  II 
May   3 1 
May    20 

4o 
38 
35 
4o 
38 

Frost 

September   26 
September   28 
AuguHt         22 
October          2 
September   27 

40 

36 
40 

34 
40 

Frost 
White  frost 

1819 
i8ao 

May   28 
May    10 

May  19*1 

38 
38 

38-7 

Fro«t 

October          4 
September    26 

September  22*2 

38 

37 

38- 1 

Frost 

Mean 

4 1  years, 

1 
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LAST  FROST  OF  SPRING. 


Dfttt. 

Temp. 

0 
39 

May  27 

May  a6 

40 

May  ao 

40 

May  a6 

^9 

May  i6 

39 

May  lo 

38 

May  i3 

40 

May  9 

4o 

May  i4 

36 

May  33 

40 

May  ID 

35 

May  35 

33 

May  4 

4o 

May  17 

38 

May  33 

39 

May  3 1 

4o^ 

May  Q 

May  i5 

38 

38 

May  13 

40 

May  36 

4o 

May  i6 

^ 

May  31 

fune  3 

36 

May  33 

40 

May  3i 

35 

May  33 

37 

May  6 

37 

May  I 

40 

May  7 

37 

May  33 

39 

May  5 

37 

May  4 

38 

^y  5 

36 

May  8 

40 

May  30 

39 

May  3o 

36 

May  19 

40 

May  39 

37 

Fune  13 

37 

liay  16 

38 

May  3o 

37 

May  30 

May  16 

38 

4o 

fuoe  II 

4i 

May  i3 

4o 
38-3 

May  18-9 

Froat 

Frost. 
Black  froet. 
Black  frost 


Frost. 
Fro«t. 
Frost. 


White  frost. 
White  frost. 

Frost. 

Very  heavy  fiatt. 

Heavy  frost. 

Frost 

Frost 

Frost 


Frost 

Snow  and  sleet 


Ice  i  mch  thick. 


Frost 


Slight  frost. 
Frost. 


FIRST  FROST  OP  AUTUMN. 


Bate. 


September  37 
September  18 
September  33 
September  34 
September   11 

October  9 

October  7 

October  7 

September  I3 

September  17 

September  3o 
September  10 
August  3o 
August  39 
September   i§ 

September  7 
September  i3 
September  34 
September  i4 
September   i4 

October  i 

September  33 
September  38 
September  34 
September   33 

September  30 
September  10 
September  16 
October  a 

September   3o 

September  i5 
September  3o 
September  3o 
September  3i 
September   3o 

September  35 
September  34 
August  34 
September  i5 
September   10 

October  i4 
September  3 
September  3i 
September  36 
September   30 


September  30  4 


Temp. 


o 

40 

39 

37 

38 
4o 

34 

37 
38 

40 
39 

39 
39 
4o 

39 
39 

38 
40 
38 

% 

u 

34 
40 

39 

39 

37 
38 

40 

36 
38 
35 
36 
33 

37 
38 

40 
36 
40 

37 
37 
40 
4o 

39 


38a 


Frost 

Hard  white  frost 
Large  frost 
Frost 

White  frost 
Frost 


Slight  frost. 
Frost. 

Frost 

Severe  frost 
Frost 


Slight  frost. 
Severe  frost 


Frost 
Frost 


Frost 
Frost 


Frost 

Slight  frost 
Slight  frost 
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Taking  the  average  of  the  dates  and  temperatures  for  the  two 
series  of  years  before  and  after  1820,  we  obtain  the  following  results ' 


Dtta. 

Temp. 

Data. 

Tamp. 

Firet  leriea. 
Second  neriet. 

May  10-1 
May  189 

3^7 
38a 

Sept  aa-a 
Sept.  ao-4 

0 
38- 1 

38a 

Difference, 

-  o*a 

-0-5 

-  1-8 

■HTl 

These  numbers  agree  perhaps  as  well  as  could  be  expected  upon 
the  supposition  that  no  permanent  change  of  climate  has  occurred. 

Another  phenomenon  which  affords  a  standard  for  comparing  dif- 
ferent climates,  is  the  time  of  occurrence  of  the  first  and  last  appear- 
ance of  snow  during  the  winter  season.  We  have  therefore  made  a 
careful  comparison  of  all  the  meteorological  journals,  and  have  deter- 
mined as  accurately  as  possible  the  dates  of  these  phenomena,  together 
with  the  depth  of  the  snow.  The  results  are  shown  in  the  following 
table.  Column  2d  gives  the  date  of  the  last  snow  in  the  spring  of 
the  year,  the  snow  being  sufficient  in  quantity  to  be  measured,  or  to 
whiten  the  surface  of  the  ground.  Colunm  3d  contains  the  date  of 
the  last  recorded  appearance  of  snow  in  quantities  too  small  to  be 
measured,  being  generally  designated  by  ^  a  snow  squall,'  or  *  a  few 
flakes  of  snow.'  Columns  4  and  5  contain  similar  information  respect- 
ing the  first  appearance  of  snow  in  the  autumn. 


Meteorology  of  New  Haven, 


241 


Tmt. 


IT78 

1779 
1780 

1781 

178a 

1783 

1784 
1785 
1786 
1787 


Lut  fnow  of  winter 


Lut  flakes  of  mow. 


April  a  I 

Mar.  28,  8D0W  squallB. 
Apr.  a  I 


Apr.  18 
Mar.  3 1 
Apr.  a 
Mar.  ii,3iDcbe8 

Mar.  aa,  i  inch. 
Apr.  II,  a  inches. 
Apr.  19, 1  inch. 
Apr.   a,6incfae8. 
Mar.   9,  a  inchea. 

3iar.  a3 

Apr.    I 

Apr.  a8,  i  inch. 

A^r.  i4 

Mar.  16, 3  inches. 

Mar.  ai 
Mar.  6 
Mar.3i 

Mar.  18, 4  inches. 
Apr.  18, 3  inches. 

Apr.  3 
Apr.  1 
Apr.  1 4 
Apr.  10 
Mar.  39 

Mar.  3i 

Mar.  3o.  i  inch. 
Feb.  a8,  i  inch. 
Apr.  8, 1  inch. 
Mar.  3i,  i  inch. 

Mar.  1 5, 1  inch. 
Mar.  1 5,  a  inches. 
Mar.  a6,  5  inches 
Apr.  11,4  inches. 
Apr.  1 3,  a  inches. 

Mar.  i6f  i  inch. 
Blar.  21, 5  inches. 
Mar.  a9»  i  inch. 
Apr.  1 1, 1  inch. 
Mar.  a8,  a  inches. 

Mar.  a8,  a  inches.  Apr.  ai»  snow  squalls. 
Mar.  16, 4  inches.  Mar.  19 


Apr.  16,  snow  squalls. 
Biay  I  a,  snow  squalls. 
Apr.  14 


May   8 

Mar.  I  a,  slight 
Apr.  i5 
Apr.  1 3 

Apr. 
Apr.  a 
Apr.    I 


Apr,    a,  I  inch. 
March  a9-7 


Apr.  7 
April  1 3*1 


First  flake*  of  enow. 


Nov.  19 


Nov.  1 1 

Oct.  a6,  snow  squalls. 


Nov.  4 
Nov.  7 
Oct  17 

Oct.  a9 
Nov.  1 2 
Nov.  a3,  snow  squalls. 


Oct  3i 
Nov.  3 
Nov.  1 4 

Nov.    I 

Nov.  10 

Nov.  I  a,  snow  squalL 

Nov.  ao 

Nov.  16 

Oct  a7 

Nov.  i5 
Nov.  0 
Oct  23 
Oct  a6 


Firat  anow  of 
winter. 


Nov.  19 
Dec  la 


Nov.  18 
Oct  a5 


Nov.  81 


Dec  ID 

Nov.  I 
Nov.  a  I 
Nov.  ao,  3  inches. 

Nov.  I  a,  3  inches. 
Dec.  TO,  3  inches. 
Nov.  a4, 1  inch. 
Oct  3o,  a  inches. 
Nov.  3o 

Nov.  a6, 1  inch^ 
Dec.    3, 1  inch. 
Nov.  a7, 6  inches. 
Nov.   3, 4  inches. 
Nov.  a3 

Nov.  1 3 
Nov.  1 4, 8  inches. 
Dec    3 
Dec    a 

Nov.  17 

Nov.   I,  a  inches. 
Dec    I,  I  inch. 
Nov.  a  I 

Nov. at,  I  inch. 
Nov.   3 

Dec.  1 5t  I  inch. 
Dec.    4»  a  inches. 
Nov.  a4«  i  inch. 
Dec.    3, 4  inches. 
Dec  1 5,  \  inch. 

Dec  a4,  \  inch. 
Nov.  ao,  I  inch. 
Oct  3i,iinch. 
Nov.  ao,  ^  inch. 
Dec.    a,  a  inches. 

Nov.  1 4,  i  inch. 
Nov.  a7,  \  inch. 
Dec  3o,  9  inches. 
Dec.    9 
Nov.  a  a,  i  inch. 

Dec  I,  a  inches. 
Nov.  a8,  a  inches. 
Nov.  I  a,  9  inchea 

Nov.  34-4 
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^     1 

T«ar. 

Lut  iDow  of  winter. 

lait  flakM  of  •DOW. 

Fint  flakof  of  now. 

Pint  •now  of 
winter. 

i8ai 

Apr.  17,  3  inches. 

Not.  i3 

Not.  3o 

i8j2 

Mar.   8 

Not.  a6,  snow  squalL 

Dec    3, 1  inch. 

1823 

M:ir.  3o,  8  inches. 

Oct  a6 

Not.  a5 

1824 

Mar.  18,  3  inches. 

Oct  a4 

Dec.    4 

i8i5 

Apr.    3 

Not.  ao 

i8a6 

Apr.  10 

Not.  4,  a  few  flakes. 

Not.  a3 

1827 

Mar.  20 

Mar.  a  I, 

snow  squall. 

Not.   7, 1  inch. 

i8a8 

Mar.  1 5, 6  inches.  Apr.  i3, 

snow  squalls. 

Not.  1 4 

1829 

Mar.  aa,  3  inches.:  Apr.  1 1 

m 

Not.  1 4,  i  inch. 

i83o 

Blar.  a6, 4  uiches. 

« 

Nov.  3o 

i83i 

Mar.  19 
Apr.  0 

Dec.    I 

i832 

Dec.    I 

i833 

Mar.  1 1 

Not.  a5 

j834 

Mar.  34,  slight 

Apr.  a7 

Not.  r6;  a  few  flakes. 

Dec  i3 

1 835 

Apr.  16 

Apr.  a5 

Not.  a 3, 4  inches. 

i836 

Mar.  ao 
Mar.   5 

Not.   3 

Nov.  a9 

i837 

Not.  i4 

i838 

Apr.  1 4 

Oct  3i 

Not.  18 

1839 

Mar.   3,  i  inch. 

Apr.  i4 

Not.  to,  snow  squalL 

Not.  ao,  light 

i84o 

Apr.    I 

* 

■ 

Oct  a5 

Not.  19^  a  inches. 

i84i 

Apr.  1 4. 8  inches. 

Oct    3 

Not.   8,  i  inch. 

1842 

Mar.  a4,  a  inches. 

Not.  a4 

1843 

Apr.    5 

Apr.  10 

Not.   7 

Not.   8 

1 844 

Mar.  3 1,  ^  inch. 

m                 w 

Nov.  a4,  snow  squall. 

Not.  a8,  a  inches. 

1845 

Apr.   7, 1  inch. 

Apr.  II, 

Boow  squalls. 

Not.  17,  a  few  flakes. 

Not.  3o,  i  inch. 

i846 

Mar.   6, 1  inch. 

Apr.  1 3, 

snow  squalls. 

Oct  ao 
Not.  aS 

Not.  a5,  i  inch. 

1 84? 

Apr.    2,  a  inches. 

Apr.  1 3, 

snow  squalls. 

Dec  16, 1  inch. 

1 848 

Apr.  19,  5  inches. 

Not.  9 

Nov.  12, 6  inches. 

1849 

Mar.  37, 3  ioches. 

Apr.  19, 

flurries  of  snow. 

w 

Dec    a,  I  inch. 

i85o 

Apr.  i3 

m                    w  ' 

Not.  18,^  inch. 

i85i 

Apr.  ao,  5  inches. 

May    5, 

snow  and  sleet 

Not.  4,  a  few  flakes. 

Not.  a5,  i  inch. 

i85a 

xVpr.   6, 8  inches. 

Apr.  1 3, 

snow  squalls. 

Dec  i3 

i853 

Apr.  17 

Dec  33 

1 854 

Apr.  17 

Dec    3 

i855 

Mar.  26 

Not.  a  I 

1 856 

Mar.  24 

Mar.  a8 

Not.  1 5 

.VoT.  ao 
Dec    5 

1 857 

Mar.  1 1 

Apr.  ao 

Not.  a  I,  slight 

1 858 

Mar.   8 

Mar.  1 1 

Not.  i4 

Not.  a8 

1859 

Mar.   8 

Not.  1 4 

Not.  a8 

i860 

Mar.  22 

Apr.  a6 

Dec    4 

1861 

Apr.    3 

Not.  1 5 

1862 

Apr.   0.  \  inch. 
Apr.   8,  i  inch. 

Not.   7,  a  inches. 

1 863 

Dec  If, 3  inches. 

1864 

Mar.  23,  ^  inch. 

■ 

Not.   5,  snow  squall. 

Dec  10,  3  inches. 

1865 

Mar.    a,  \  inch. 

Mar.  a4, 

snow  squalls. 

'            * 

Dec    7,  a  inches. 

Mean 

45 

March  a8i 

April  I  a*  a 

Not.  7*8 

Nov.  a6-3 

years, 

The  slit^ht  differences  between  the  averatje  dates  in  the  two  series 
of  observations  are  sufficiently  explained  by  the  loose  manner  in 
which  many  of  tlie  journals  were  kept,  without  supposing  any  per- 
manent ohanore  of  climate  durino:  the  interval. 
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ime  of  flowering  of  fruit  trees  also  affords  important  informa- 
pecting  the  character  of  a  climate.  We  have  therefore  pre- 
lie  following  table,  indicating,  as  far  as  could  be  ascertained, 
5  of  flowering  of  six  of  the  most  common  fruit  treeS;. 

Time  of  flowering  of  fruit  trees. 


▲pricoL 

PMCh. 

Cherrjr. 

Pkim. 

Pear. 

Apple. 

April  1 4 
May     3 
April  29 

April  29 

May     6 
May     3 

May  10 

May     8 
May     5 
April  29 

May     5 

May     5 
Apra3o 

May  II 
May  19 
May  10 
May    6 
May     5 

May    18 
May     9 
May     2 
April  28 
April  21 

May   18 

May  24 
May     4 

May  29 
May  17 
May  i3 
May     I 
May     5 

April  1 5 
April  3o 
April  28 
May     2 
April  3o 

April  1 5 

May    6 
May  10 
May    3 
May  12 
May     4 

May     8 
April  26 
May     I 
April  3o 
April  32 

May  i5 
May    6 

May    6 
May    5 
May     5 

April  i6 
May      I 
May      I 

Apnl24 

May     7 
AprU  18 
May     6 

AprU  28 

April  ao 

May   10 
April  29 

May  i4 

May    6 
May  20 
May  19 
May   10 

May     3 

April  20 
May     6 

May   |3 
May   20 

May    11 
May      I 
April  3o 

May  24 
May  II 
May    7 
June    I 
May   19 

April  28 
April  26 

May     8 

May     4 
May     3 
May    20 

May  1-9 

• 

May  a  5 

May  10 
May  23 
May  20 
May  II 
May  27 

May  23 

May    7 

April  28 

May     2 

May     2 

May     9 

May  12-7 
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Time  of  flowering  of  fruit  trees. 


Yeir. 

Apricot 

Peach. 

Cbeiry. 

riuro. 

Petr. 

Apple. 

i8ai 

May  17 

1822 

Mny     5 

May      5 

May     9 

1823 

April  20 

May    1 4 

May    1 4 

May    17 

May  19 

1824 

April  3o 

May     I 

May     2 

May     5 

May  11 

1825 

April  1 1 

April  20 

April  20 

w 

April  27 

May     I 

1826 

May    7 

1827 

April   9 

April  23 

April  22 

April  22 

May    8 

1828 

April  28 

May     8 

AprU  28 

May    8 

'??9 

May     8 

May  II 

i83o 

April  22 

May     a 

i83i 

May    3 

i832 

May   12 

May  i5 

i833 

May     5 

i834 

April  17 

April  17 

May     5 

1 835 

May     9 

May  24 

1 836 

May    1 4 

• 

May  i4 

1837 

May  23 

1 838 

May   16 

May    17 

May   20 

May  21 

1839 

April  19 

April  26 

April  26 

• 

May    6 

i84o 

April  19 

April  36 

May     I 

i84i 

May    |3 

May    i3 

May  20 

1842 

April  16 

April  17 

April  23 

May    4 

1843 

May     8 

May    1 5 

May    1 4 

May  )8 

1844 

April  35 

April  25 

April  27 

May     3 

May    6 

1845 

April  29 

April  29 

April  29 

May     6 

May     6 

1 846 

April  3o 

April  3o 

April  3o 

May     6 

May    6 

1847 

May     7 

May     7 

May  21 

1848 

May     I 

May     I 

May     6 

May  11 

1849 

May     8 

May     4 

May    1 4 

May   17 

May  20 

j85o 

May     6 

May     8 

May   12 

May  22 

i85f 

May     5 

May  i4 

1862 

May   II 

May  ao 

1 853 

April  20 
AprU  25 

April  3o 

May  12 

1 854 

May    6 

1 855 

April  28 

May     4 

May     6 

May  11 

1856 

May     9 

May     3 

May  12 

1 857 

May   12 

May  21 

1858 

May     6 

May  i3 

1859 

May     4 

May    7 

i860 

May     4 

May     5 

May  16 

1861 

May   i3 

May  i5 

1862 

April  29 

May  10 

1 863 

May    10 

May  i4 

1864 

May     I 

May     6 

May     8 

May     7 

May   1 3 

May  17 

1 865 

April  18 

April  29 

May      I 

April  3o 

May     4 

May   12 

Mean, 

April  21 

May  2-3 

May     4 

May     2 

May     7 

May  la-i 

1 
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rhe  average  reealts  for  the  two  series  of  years  preceding  and  fol- 
ring  1820,  are  as  follows: 


Apricfli. 

Peach. 

Cherry. 

Plum. 

Pear. 

Apple. 

•tierieB, 
xnk)  series, 

April  28 
April  21 

May  I'O 
May  2*§ 

May  2 

May  4 

May  2 

May  2 

May  9 

May  7 

May  12*7 
May  12-1 

finviioe» 

-7 

+  0-4 

+  2 

+  0 

-  2 

-0-6 

Che  number  of  observations  of  the  apricot  is  too  small  to  afford  a 
iable  average,  and  moreover  this  tree  frequently  shows  a  few  blos- 
ns  a  full  fortnight  before  the  time  of  general  flowering.  But  little 
portance  therefore  is  attached  to  these  observations  of  the  apricot, 
r  the  five  remaining  trees  the  times  of  flowering  before  and  since 
20  agree  remarkably  well,  especially  for  the  peach  and  apple,  for 
lich  the  observations  are  most  numerous ;  and  since  the  differences 
'  these  two  trees  are  not  only  small  but  have  contrary  signs,  we 
iBt  conclude  that  in  the  temperature  of  spring  there  has  been  no 
preeiable  change  within  the  past  86  years. 

If  we  bring  together  the  principal  results  of  the  last  three  tables, 
)  shall  more  readily  perceive  their  bearing  upon  the  question  of 
nnanence  of  climate.  The  following  table  exhibits  the  most  im- 
rtant  results. 


Fim  leriee. 

Secood  leriee. 

DtffereDce. 

Last  snow  of  winter, 
Peach  trees  id  blossom, 
Apple  trees  in  blossom, 
Laiit  frost  of  spring. 
First  frost  of  autumn, 
First  snow  of  winter, 

March  29-7 
May       1*9 
May     12*7 
May     19*1 

Sept.     22-2 

Not.    244 

March  28-1 
May       2-3 
May     12*1 
May     1 8*9 
Sept    20-4 
Nov.    26-3 

-1-6 

+0-4 
-o*6 

-0'2 

-1-8 
+19 

The  differences  between  the  two  series  of  observations,  as  shown 
the  last  column,  are  sometimes  positive  and  sometimes  negative ; 
e  average  of  all  the  differences  being  negative,  and  amounting  to 
t  quite  one-third  of  a  day. 

When  we  consider  that  the  observations  which  are  here  compared 
ire  made  by  more  than  twenty  different  persons,  without  concert 
d  without  any  uniform  system  of  observation ;  that  the  subjects  of 
nervation  are  In  their  very  nature  somewhat  indefinite ;  and  that 
uiy  of  these  records  were  casually  made  without  any  idea  that 
ecial  importance  would  ever  be  attached  to  them ;  we  must  admit 
at  the  small  discrepancy  of  one-third  of  a  day  may  have  resulted 
)ni  the  want  of  uniformity  in  the  system  of  observations,  without 
'plying  the  slightest  permanent  change  in  the  character  of  ouf 
Jnate, 
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We  conclude  therefore,  finally,  that  during  the  past  86  years  there 
has  been  no  permanent  change  at  New  Haven  either  in  the  mean 
temperature  of  the  year,  or  in  that  of  any  of  the  separate  months ; 
and  that  there  has  been  no  permanent  change  in  the  average  date  of 
occurrence  of  the  last  frost  of  spring,  or  the  first  frost  of  autumn — 
of  the  first  snow  of  winter,  or  the  last  snow  of  winter — or  in  the 
average  date  of  flowering  of  fruit  trees,  such  as  peach,  cherry,  etc. 
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NOTK  TO  THK  RKPRINT. 

That  portion  of  l*art  II  which  precedes  paj^e  503  of  this  volume  of  the  Traiis- 
actioTiH,  had  been  print^'d  imd  the  autlior's  sepanitc  edition  of  150  copies  inotttly 
distributed  before  the  fire,  by  which  the  regular  edition  was  destroyed,  cfiusinpr 
considerable  delay  in  issuing  the  volume.  A.  portion  of  the  autlior's  edition 
was  also  distributed,  as  soon  as  printed,  in  sheets,  each  bearing  its  date  of  pub- 
lication, to  all  those  Zoologists  known  to  be  interested  in  the  subject, 

Henc«  it  was  thought  undesirable  to  introduce  in  tliis  reprint  even  those 
clumges  which  the  progress  of  science  has  rendered  necessary,  except  when  it 
could  be  done  in  parentlieses  or  foot  notes,  without  essentially  clianging  the  i»ag- 
ing  and  ijriginal  reading.  Therefore,  in  the  first  five  articles,  no  changes  of  impor- 
tance, unless  tj-pographical  errors,  have  been  made,  excei>t  in  foot  notes  to  whicli 
'• — Reprint "  is  appcnde<L  In  tlie  sixtli  article,  it  being  «till  inwjmplete  and  less 
extensively  distributcil,  I  have  introduced  changes  more  freely,  yet  without  chang- 
ing the  paging,  and  Iiave  in  all  important  cases  afiiixed  *' — Reprint "  to  new  mat- 
ter. \Vlien  a  name  has  been  ctianged  the  original  name  follows  in  parenthesis, 
in  order  that  no  confusion  may  arise  trom  references  to  copies  of  the  first  edition. 
The  following  are  the  most  important  clianges:  p.  386,  Gorgonia  is  changed  to  Ennv- 
r&McL,  and  Ptentgorgia  to  Gorgonia;  p.  387,  Litigorgia  to  f^phgorgia ;  p.  392,  L. 
rtUila  is  made  a  distinct  species;  p.  398,  L.  ktria  changed  to  L.  aJba;  p.  398,  L. 
fwu)sa  to  L.  Caryi;  p.  410,  EagorgUi,  Muxicana  to  E.  aurantitica;  p.  413,  Leptogor- 
[fia  aurantuion  K.  and  H.  to  Ekhinogorgia ;  the  measiu*oments  of  the  spicula  of  Lep- 
togorgia  and  Eftgorgia  liave  been  corrected  in  accordance  with  the  note  on  p.  415 
(1st  ed.),  and  in  some  cases  additional  ones  given;  new  loi^ities  have  been 
addwl  from  th<' collections  of  McNiel  and  Capt.  Pedersen;  p.  417,  Psammogorgia 
/tMVAsa  added ;  p.  450,  Ecfiinogorgia  aurantiaca  added;  p.  497,  (Jemrnaria  changed 
to  Epiz/.HJtntftu8. 

Tlie  above  clianges  in  nomenclature  have  also  been  ma<le  in  the  American  .Toxir- 
nal  of  Science,  voL  xlviii,  p.  419,  Nov.,  1869,  from  which  they  should  date. 

A.  K.  VKRRILL 
Xew  Havkx,  Coxx.,  November  15tli,  1869. 


J    ON    THE    RaDIATA   IN  THE    MuSEUM   OP   YaLE    CoLLEGE, 
KSCRIPTIONS    OP    NEW    GeXERA    AND    SpECIE3.       By    A.    E. 


Read,  Jan.  ICtli,  1867. 


.     Descriptions  of  new  Starfi%he9  from  New  Zealand, 

owing  iiitoresting  species  of  New  Zealand  starfishes  were 
Peru  by  Mr.  F.  H.  Bradley,  to  whom  they  were  given  for 
m  by  Henry  Edwards,  Esq. 

ford  a  partial  illustration  of  the  little  known  Echinoderm 
be  Southern  Ocean.  They  contrast  strongly  with  those  of 
?m  Hemisphere. 

Coelasterias,  gen.  nov. 
tarfishes,  with  four  rows  of  ambulacral  suckers,  and  large, 
ys  (eleven  in  the  typical  species),  which  are  free  to  near  the 
ire  united  l)eneath  by  a  group  of  interradial  plates.  Inter- 
l  plates  united  directly  to  the  first  row  of  ventral  plates, 
to  a  second  row  of  larger  plates  without  the  intervention 
ices  like  those  seen  in  Asterias.  Dorsal  surface  with  large, 
bricated,  irregularly  arranged  ossicles  or  plates,  bearing 
'  numerous  spines. 

lus  is  more  closely  allied  to  Asterias  (Asteracanthion)  than 
er,  and  approaches  still  nearer  to  StichaMer^  but  appears 
ict  from  either.  The  excessive  development  of  the  abac- 
m  over  the  ambulacral  is  its  most  remarkable  characteristic, 
pect  it  contrasts  strongly  with  the  next  genus.  The  form 
i\  aspect  is  that  of  a  Solaster, 

ias  austraJis  Vemii,  sp.  nov. 

2ven,  in  the  only  specimen  seen,  large,  inflated,  rounded, 
apidly  to  the  end.  Disk  of  moderate  size,  swollen ;  radius 
length  of  rays,  measuring  from  the  center,  as  2  :  6.  The  tri- 
terradial  space  beneath  is  occupied  by  a  cluster  of  irregular 
8,  mostly  without  spines.  Ambulacral  grooves  relatively 
1  shallow,  the  pores  small  and  crowded,  in  four  well-marked 
e  interambulacral  plates  usually  bear  alternately  one  and 
,  which  are  long  and  rather  slender  toward  the  mouth,  but 
£  and  obtuse  toward  the  end  of  the  ray,  and  much  crowded 
ct  rows.  The  next  row  of  plates  is  united  directly  to 
•fXBcncuT  AoAD.,  Vol.  I.  32  Februabt,  186T. 
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these,  and  the  plates  are  small,  longest  lengthwise  of  the  ray,  and  each 
bears  a  short,  thick  spine,  but  little  larger  than  the  preceding,  and 
forming  a  regular,  rather  open  row.  Exterior  to  these  is  another 
ventral  row  of  large,  strong,  imbricated,  prominent  plates,  each  bear- 
ing at  its  summit  two  very  thick,  short,  obtuse  spines,  much  larger 
than  the  interambulacral  ones,  and  arranged  in  a  single  row,  and  on 
their  external  side  each  plate  usually  supports  two  or  more  short, 
rounded,  much  smaller  spines,  the  largest  of  which  usually  form  a  reg- 
ular row.  The  plates  of  the  first  lateral  row  are  much  elongated  trans- 
versely to  the  ray,  imbricated  and  strong,  and  so  united  to  the  ven- 
tral as  to  leave  large  openings  between;  each  bears  about  twelve 
small,  short,  rounded,  clavate  spines,  which  are  placed  along  the  plates 
in  single  or  double  rows  transverse  to  the  ray.  The  plates  of  the 
median  dorsal  row  have  a  similar  form,  and  bear  a  similar  transverse 
row  of  spines,  which  are  somewhat  larger.  Between  these  and  the  first 
row  of  lateral  plates  the  plates  are  irregular  in  form  and  arrangement, 
but  short  and  imbricated,  with  unequal  openings  between,  forming, 
about  five  indistinct  rows,  all  covered  with  groups  of  short  sub-glob- 
ular spines,  giving  an  even  appearance  to  the  surface,  but  with  large 
vacant  spaces  between.  Madreporic  plate,  small,  of  fine  texture,  situ- 
ated a  little  nearer  to  the  center  of  the  disk  than  its  edge.  Minor  ped- 
icellarife  few,  at  the  bases  of  the  spines  and  on  the  spaces  between, 
longer  than  broad,  obtuse,  somewhat  compressed,  constricted  near 
the  base.  A  few  major  pedicellarisD,  scattered  on  the  dorsal  surface 
and  on  the  interradial  surface  beneath,  are  much  larger  and  stouter, 
with  enlarged  bases  and  obtuse  tips. 

Greatest  diameter  11  inches;  disk  4;  width  of  rays  at  base  1*25. 

Aukland,  New  Zealand, — H.  Edwards. 

Coscinasterias,  gen.  nov. 

Starfishes  with  many  rays,  which  are  elongated,  slender,  and  united 
only  at  the  base,  without  interradial  plates  beneath.  Disk  small.  Am- 
bulacra broad,  highly  developed,  suckers  very  numerous,  in  four 
rows.  Spines  prominent,  arranged  in  longitudinal  rows  on  the  rays* 
Dorsal  surface  with  large,  scattered  pedicellariae.  Madreporic  plate 
large,  irregular,  often  with  several  accessory  ones  placed  irregularly 
on  various  parts  of  the  disk.  Dorsal  plates  (ossicles)  arranged  much 
as  in  Asterias, 

The  excessive  development  of  the  rays  and  ambulacral  system, 
compared  with  the  disk  or  central  cavity,  is  the  most  characteristic 
feature  of  this  genus. 

The  Asterias  aster  Gray,  probably  belongs  to  this  genus,  but  is  too 
imperfectly  described  for  identification. 
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Coscinasterias  muricata  Verriii,  sp.  nov. 

Rays  nine  to  eleven,  slender,  tapering,  rounded  above,  flat  below 
owing  to  the  width  of  the  ambulacra,  narrowed  at  the  base,  five  to 
seven  times  as  long  as  the  radius  of  the  disk,  which  is  small.  Ambu- 
laeral  furrows  shallow  and  broad,  with  very  numerous  small  suckers, 
crowded  in  four  rows.  Interambulacral  plates  thin,  somewhat  imbri- 
cated, connected  with  the  lateral  plates  by  a  row  of  small,  stout 
ossicles  which  alternate  with  small  rounded  pores.  Each  interam- 
bulacral plate  usually  bears  a  long,  slender,  tapering  spine;  these 
are  arranged  in  a  single  close  row.  External  to  these  is  a  row  of 
distant,  longer  and  stouter  cylindrical  spines,  arising  singly  from 
the  connecting  ossicles  between  the  interambulacral  and  ventral 
plates.  The  latter  are  strong  and  imbricated,  each  usually  bearing 
two  longer  and  stouter  blunt  spines,  which  form  a  crowded  double 
row,  along  the  sides  of  the  arm.  Ossicles  of  the  upper  surface 
very  stout,  bearing  strong,  acute  spines,  which  are  arranged  in 
about  five  open  rows,  the  median  and  two  external  alone  reaching 
the  base  of  the  ray ;  those  of  the  median  row  are  somewhat  larger, 
and  all  are  surrounded  by  close  wreaths  of  minute  pedicellariae.  On 
the  disk  they  are  smaller  and  loosely  scattered,  often  obtuse.  The 
major  pedicellarisB  are  numerous,  scattered  over  the  whole  dorsal  sur- 
face and  between  the  ventral  spines,  and  also  form  a  row  within  the 
edge  of  the  ambulacral  furrow.  They  vary  considerably  in  size  and 
form  upon  different  parts.  Most  of  those  of  the  dorsal  surface  are 
stout,  oval,  compressed,  pointed,  nearly  twice  as  long  as  wide,  about 
*05  of  an  inch  long,  while  with  them  are  others  of  similar  form  not 
half  as  large.  Those  in  the  ambulacral  furrows  are  even  longer,  but 
more  acutely  pointed.  Tiie  madreporic  plates  are  variable  in  number 
and  size  as  well  as  position.  One  appears  to  be  always  in  its  normal 
position  and  near  the  edge  of  the  disk,  while  the  accessory  ones  are 
introduced  at  various  points  around  the  disk,  but  at  about  the  same 
distance  from  the  margin.  Sometimes,  when  there  are  but  two  and 
the  rays  are  in  even  numbers,  they  are  directly  opposite  and  in  the 
same  transverse  plane.  A  specimen  with  eleven  rays  has  two  contig- 
uous ones  and  another  separated  by  four  rays,  each  being  composed 
of  several  pieces  united.  One  specimen  has  but  one  large,  convex 
madreporic  plate. 

The  largest  specimen  is  7*5  inches  in  diameter  across  the  rajrs,  with 
a  disk  1*25  inches  in  diameter;  rays  *5  broad ;  interambulacral  spines^ 

*15  long. 
Aukland,  New  Zealand, — ^H.  Edwards. 
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Asterina  '  Asteriscus)  regnlaris  VemiL  sp.  noT. 

Pentagonal,  depressed,  with  the  internidial  spaces  evenly  concave, 
and  thf^  rays  short,  broad  and  acme ;  greatest  ra<llas  to  least  as  15  :  10. 
Ambalacral  pores  large ;  interambulacml  plates  each  with  two  slender 
acate  spines,  forming  a  single  n>w.  Those  near  the  month  larger,  ob- 
tuse and  flattened.  Ventral  plates  of  the  first  row  stout  and  promi- 
nent, each  bearing  a  conical,  acute  spine,  twice  as  large  as  the  preced- 
ing. Exterior  to  these  the  ventral  or  interradial  plates  are  flattened 
and  imbricated,  diminishing  .  in  size  as  they  recede  from  the  center? 
each  bearing  an  acute  conical  spine ;  these  diminish  in  size  like  the 
plate**,  the  larger  ones  being  about  as  thick  as  the  interambulacral 
spines,  but  shorter ;  near  the  margin  these  spines  become  very  small 
and  crowded,  many  of  the  plates  bearing  two.  Plates  of  the  upper 
surface  rather  large,  increasing  toward  the  center,  regularly  imbri- 
cated, the  free  margin  evenly  rounded  and  thin,  bearing  near  the  end 
a  cluster  of  five  to  nine  very  small,  nearly  equal  spines ;  toward  the 
center  the  plates  become  less  regular  in  form  and  unequal  in  size,  the 
larger  ones  often  bearing  twelve  or  fourteen  spines  in  a  transverse 
cluster.  Madreporic  plate  large  and  prominent,  at  about  one-third 
of  the  distance  from  the  center  to  the  margin.  The  large  dorsal  pores 
are  in  groups  on  the  sides  and  within  the  bases  of  the  rays,  arranged 
in  about  four  rows,  which  run  parallel  with  the  median  line  of  the 
rays,  with  from  six  to  twelve  pores  in  a  row.  A  few  irregularly  ar- 
ranged jMjres  between  adjacent  rays  connect  these  groups. 

Color,  when  dried,  dark  olive-green  above,  yellow  below. 

From  center  to  end  of  ray  1  '5  inches ;  to  edge  of  disk  "8. 

Aukland,  New  Zealand, — II.  Edwards. 

Astropecten  Edwardsii  Vemii,  sp.  nov. 

Rays  five,  long,  regularly  tapering,  acute,  about  four  and  a  half 
times  as  long  as  the  radius  of  the  disk.  Ambulacra  broad,  interam- 
bulacral plates  angular,  imbricated,  each  bearing  a  cluster  of  three  or 
four  slender  spines  on  the  inner  edge,  and  two  or  three  smaller  ones 
on  the  outer  angle,  not  forming  regular  rows.  Ventral  plates  densely 
covered  with  minute  rough  spines,  each  having  also  a  central  series  of 
sharp  spines,  the  inner  ones  very  small,  increasing  outwardly  to  the 
external,  marginal  ones,  which  are  strong,  sharp  and  slightly  cui*ved 
upward,  a  quarter  inch  long.  The  lower  marginal  plates  are  opposite 
the  upper,  and  project  considerably  beyond  them.  The  latter  are  ele- 
vated and  narrow,  twenty-eight  on  each  side  of  a  ray,  the  two  at  the 
angle  between  the  rays  much  higher  and  larger,  covered  like  the  rest 
with  rough  rounded  granules,  and  each  surmounted  by  a  stout,  blunt 


Verrill^  Notes  oh  Radiata.  251 

tubercle.  All  the  others,  except  the  next  two,  bear  a  similar,  much 
smaller  tubercle,  decreasing  regularly  in  size  to  the  end  of  the  ray. 
The  two  next  the  basal  one  of  each  ray  are  thinner  than  the  rest 
and  without  a  tubercle.  Paxillse  largest  along  the  center  of  the  rays, 
presenting  a  crowded  even  surface. 

Length  of  ray  from  center  2*6  inches;  radius  of  disk  '6  ;  width  of 
ray  at  base  '7 ;  of  median  space  *4. 

Aukland,  New  Zealand, — II.  Edwards. 

No.  2.     Notes  on  the  Echinoderms  of  Panama  and  West   Coast  of 
America^  with  descriptions  of  new  Oenera  and  Species. 

Tlie  materials  for  this  paper  have  been  derived  chiefly  from  the 
collections  made  by  Mr.  F.  H.  Bradley,  who  has  spent  nearly  a  year 
in  collecting  the  marine  animals  of  I'anama  and  adjacent  coasts,  for 
the  Museum  of  Yale  College,  and  is  still  engaged  in  that  exploration. 
I  am  also  indebted  to  the  Smithsonian  Institution  for  specimens  col- 
lected at  Cape  St.  Lucas  by  John  Xantus,  Esq.,  and  others  from  Cen- 
tral America  sent  by  Capt.  J.  M.  Dow. 

Order,  OPHIUROIDEA. 

Astrophyton  Panamense  Vomii,  sp.  nov. 

The  largest  specimen  in  the  collection  is  about  13  inches  in  total  di- 
ameter, with  the  disk  1  -4.     The  arms  are  irregular  in  their  outer  divis- 
ions, some  of  the  main  trunks  dividing  19  or  20  times,  with  very  small 
and  slender  terminal  twdgs.     The  entire  surface  above  and  below  is 
closely  covered  with  rather  coarse  granulations,  which  are  rounded 
and  even  on  the  radial  ribs  and  upper  side  of  arms,  but  flattened 
and  larger  on  the  lower  side  of  arms,  especially  at  the  base ;  on  the 
interradial  membrane  they  are  less  crowded,  rounded,  and  imequal. 
The  ten  radial  ribs  are  long  and  narrow  (1  inch  long  and  '16  broad 
at  middle)  much  raised  and  prominent,  strongly  arched,  extending  to 
the  center,  gradually  enlarging  outwardly  to  near  the  end,  where 
they  suddenly  expand  to  the  end,  w^hich  is  truncate,  leaving  a  trans- 
verse cicatrix.     Their  upper  surfaces  are  slightly  convex  and  have  no 
indications  of  spines  or  tubercles,  being  uniformly  and  coarsely  granu- 
lated.    The  arms  are  rounded  above,  with  a  slight  longitudinal  groove 
along  the  center ;  the  joints  are  distinctly  marked  by  transverse  lines 
destitute  of  granules ;  beneath  they  are  flat  and  have,  also,  a  slight 
central  depression,  and  are  covered  with  crowded,  pavement-like  gran- 
ulations;  tentacle-scales  two  or  three,  quite  distinct,   short,  spine- 
like,  commencing  at  the  third  or  fourth  forks;  hooks  very  small,, 
visible  only  on  the  terminal  twigs.     Teeth  about  eight,  strong,  blunt- 
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pointed,  diminishing  in  size  outwardly  and  blending  with  the  teeth- 
papill»f,  which  are  irregular  in  number ;  mouth-papillae  small,  6  or  8 
on  each  aide,  crowded  toward  the  teeth,  leaving  the  comers  of  the 
mouth  entirely  destitute  of  them :  those  farthest  from  the  teeth  are 
much  the  smallest ;  madrepoiic  plates  prominent,  transrersely  ellipti- 
cal, twice  as  long  as  broad  ('13  inch  by  *6),  situated  at  the  edge  of 
the  interradial  spaces.  The  projecting  angles  of  the  mouth  and  a 
space  on  the  lower  side  of  the  arms  within  the  disk  and  bordering 
the  interradial  spaces  all  around,  is  covered  with  coarse  rounded 
granulations  like  those  of  the  upper  sur&ce.  The  space  around  the 
mouth  and  connecting  with  the  median  area  of  the  arms  is  granulated 
like  the  lower  side  of  the  arm&  Color,  in  alcohol,  deep  umber ;  when 
drv,  yellowish  brown. 

The  largest  specimen,  described  above,  measures  as  follows : 

From  angle  of  mouth  to        Ist  fork  of  arms,     *73  of  an  indL 
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Fn)m  center  to  edge  of  interradial  space  '7.  Width  of  rays,  at 
base  beneath,  *4  ;  of  1st  forks  *3 ;  of  2nd  forks  *15 ;  from  outer  side  of 
madreporic  plate  to  end  of  teeth  *4 ;  to  comer  of  opposite  mouth-slit 
*62;  between  comers  of  adjacent  mouth  slits  '22. 

A  younger  specimen,  "25  inch  from  center  to  edge  of  interradial  space 
and  '3  to  end  of  radial  ribs,  has  the  disk  prominently  five  lobed,  the  two 
radial  ribs  of  each  arm  being  separated  only  by  a  shallow  groove. 
The  first  fork  of  the  arms  is  considerably  outude  of  the  disk,  *52  of  an 
inch  from  center  of  mouth.  Tlie  arms  divide  six  times.  The  up- 
per surface  is  uniformly  and  coarsely  granulated,  similarly  to  that  of 
the  larger  ones.  The  lower  surface  is  more  uniformly  granulateil,  the 
disk  and  region  aroimd  the  mouth  presenting  nearly  the  same  ap- 
pearance as  the  lower  sides  of  arms.    The  mouth-papillae  are  more 
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slender  and  relatively  longer,  and  extend  nearly  to  the  end  of  the 
moath-filits.  The  madreporic  plate  is  very  small  and  inconspicuooB. 
The  hooks  of  the  arms  are  more  conspicuous  and  numerous. 

Another,  much  younger  specimen,  measures  from  the  center  to  edge 
of  interradial  space,  '05  inch ;  to  end  of  radial  ribs  '1 ;  to  first  fork  of 
arms  *18.  The  arms  divide  four  times  and  are  long  and  slender,  with 
DomeroQs  hooks ;  the  tentacle-scales  extend  as  far  inward  as  the  first 
fork.  The  radial  ribs  do  not  reach  the  center,  where  there  is  a  small, 
mach  depressed  space ;  they  have  the  form  of  five  very  prominent  ob^ 
long  lobes  with  a  shallow  dividing  line  along  the  top  of  each.  The 
whole  upper  surface  is  covered  with  coarse  rounded  granulations, 
which  are  arranged  in  transverse  lines  on  the  arms. 

Color  of  dried  specimens,  yellowish  brown,  with  traces  of  lighter 
bands  on  the  arms. 

Panama  and  Pearl  Islands,  adhering  to  3furicere, — F.  H.  Bradley.* 

Six  specimens  of  this  8pecies,  of  various  sizes,  are  in  the  collection. 

It  appears  to  be  most  nearly  allied  to  A.  Caryi  Lyman,  of  San 
Francisco,  Cal. 

OpllitLra  teres  Lyman,  Catalogue  Miueum  Comp.  ZooLf  I,  p.  37,  1865. 

This  large  species  is  common  at  Panama  and  the  Pearl  Islands,  at 
extreme  low-water  under  stones.  About  25  specimens  are  in  the  col- 
lections of  Mr.  Bradley. 

Some  of  the  larger  specimens  have  rays  5  inches  long,  with  the  disk 
1*4  in  diameter.  It  is  readily  distinguished  by  its  stout,  round  arms, 
▼ith  much  broken  upper  arm-plates.  The  color  is  dark  olive  or  pur- 
plish brown  above,  the  arm-plates,  and  sometimes  the  disk,  is  thickly 
•pwkled  with  grayish  white.  Lower  side  of  arms  and  chewing  appa- 
rttug  light  yellowish  brown,  in  life  lemon-yellow. 

^h^Ura  PanamensiS  (Lutken)  LymaOf  op.  cit,  p.  32. 
O^iodenna pcmamensiB  Ltk.,  Additamenta,  hist  OpL,  p.  91,  1859. 

This  species  is,  apparently,  more  common  than  the  preceding.  Mr. 
Bradley  has  sent  numerous  specimens  from  Panama.  It  also  occurs  at 
^pnlco  (Mus.  Comp.  ZodL),  and  Cape  St.  Lucas  (Smiths.  Inst.). 

The  larger  specimens  have  arms  4*25  inches  long ;  disk  '9  in  diameter. 

Hie  color  is  dark  greenish  gray  or  brownish  above,  sometimes  with 
^  central  light  spot ;  arms  similar  in  c(»lor,  banded  with  lighter  and 
^er.  Lower  surface  grayish  or  greenish  white.  Mouth-shields 
'^ded,  broad-oval ;  side  mouth-shields  granulated. 

His  species  is  closely  allied  to  0.  teres.    It  may  be  distinguished  by 

Its  longer,  le-ss  convex,  and  more  slender  arms ;  by  the  upper  arm-plates, 

~-  —m 

^  Since  received  fh)m  Zorritos,  Peru,  and  Gulf  of  California^  at  La  Paz, — Reprint 
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which  are  either  entire  or  but  little  broken, — rarely  into  more  than 
three  pieces,  which  do  not  disturb  the  regular  arrangement  of  the 
pLites ;  by  the  radial  shields,  which  are  naked  in  ttiis  species  and  nearly 
always  covered  in  the  preceding.*  The  arm-spines  in  this  species,  near 
the  base  of  arms,  are  usually  eleven  in  well  grown  specimens;  in  0, 
teres  of  corresponding  size  nine,  and  in  the  largest  but  ten.  There  are, 
usually,  one  or  two  more  mouth  papillae  in  the  present  species.  The 
mouth-shields  of  0.  teres  are  very  broad  and  short,  with  a  nearly 
straight  outer  edge,  concave  sides,  and  a  rounded  lobe  projecting  in- 
wani ;  in  this  species  they  are  oval,  about  as  long  as  broad,  very  convex 
outwardly,  with  a  slight,  rounded  angle  inwardly.  The  under  ami- 
plates  are  relatively  wider  than  in  O,  teres  and  somewhat  different  in 
fomL  In  the  latter  the  narrow  space  between  the  upper  genital  slits 
and  the  arms  is  covered  with  granulations  like  the  disk ;  in  O.  Pana- 
mensis  it  is  occupieil  by  narrow  naked  scales,  without  grauulation& 

Ophiura  variegata  (Liitken)  Lyman,  op.  ciL^  p.  10  (no  deacripdon). 

Ophioil^rma  variegata  Liitken,  Videnak.  Meddelelscr,  March.  1856 ;  Addit  hist  Oph., 
p.  97. 

A  much  smaller  number  of  this  species  than  of  the  last  was  collected 
by  Mr.  Bradley  at  Panama.    Dr.  LQtken's  specimens  were  from  Kealejo. 

It  may  be  distinguished  from  the  preceding  by  its  covered  radial 
shields,  naked  side  mouth-shields,  and  oval  mouth-shields  not  so  broad 
as  in  the  last.  Upper  arm-plates  undivided,  arms  depressed  and  more 
slender.  It  is  closely  allied  to  O.  hrevlspina  of  the  West  Indies. 
Length  of  arms  3  inches;  diameter  of  disk  '7  of  an  inch. 

The  color  above  is  olive-green  or  greenish  brown,  with  a  central 
blotch  and  other  irregular  blotches  of  reddish  scattered  on  the  disk,  or 
sometimes  only  five,  corresponding  to  the  intcrmdial  spaces.  The 
arms  are  conspicuously  banded  with  lighter  and  darker.  The  whole 
lower  surface  is  reddish  white. 

Ophiura  Daniana  Verriii,  sp.  nov. 

A  depressed  species,  with  short,  tapering  arms,  and  partially  covered 
radial-shields.  Upper  genital  openings  visible  from  above,  with  ele- 
vated borders.  Side  mouth-shields  naked.  Under  arm-plates  broad 
and  strongly  concave  outwardly.  Arms  speckled  above  with  dark 
brown,  and  having  a  row  of  distant,  circular  spots  of  yellowish-white ; 
beneath  white. 

Diameter  of  disk  'bb  of  an  inch;  arms  2  inches  long;  '15  wide  at 
base.     Mouth-papilla?  ten  or  eleven  on  each  side  of  the  mouth-slits ; 

*  Mr.  Lyman  describes  the  young  as  having  naked  radial  shields.  Our  specimens, 
both  large  and  small,  have  them  covered. 
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outer  one  longest,  pointed,  overlapinng  the  next,  which  is  stout,  broad, 
blunt,  and  larger  than  the  others,  which  decrease  to  the  sixth  and  then 
increase  to  the  innermost ;  the  inner  ones  are  more  cylindrical  and 
pointed.     Mouth-shields  one-third  longer  than  broad ;  the  outer  side 
broadest,  rounded ;  the  sides  somewhat  converging,  a  little  concave, 
the  inner  lateral  edges  nearly  stniight,  forming  the  acute  inner  angle. 
Side  mouth-shields  naked,  triangular,  the  side  next  the  angle  of  the 
mouth  concave ;  one  of  the  corners  reaches  the  genital  slit,  another  the 
angle  of  the  mouth,  the  inner  ones  are  widely  separated  by  the  mouth- 
shields.     Under  arm-plates  nearly  twice  as  broad  as  long  near  the  base 
of  arms ;  the  outer  edge  regularly  and  deeply  concave ;  the  outer  cor- 
ners prolonged  in  an  acute  angle,  bounded  on  each  side  by  short  reen- 
tering lino.s;  tlu  inner  lateral  lines  also  concave;  the  inner  end  regu- 
larly c jnvex,  !ib.)at  as  broal  as  the  concave  portion  of  the  outer  edge  ; 
toward  the  middle  of  the  arms  they  become  as  long  as  broad,  but  still        y 
have  a  similar  outline.     Upper  arm-j)lates  nearly  twice  as  broad  as  long,  ^ 
the  outer  edge  bounded  by  a  slightly  convex  line,  the  inner  edge  by 
a  parallel,  concave  one,  sides  nearly  straight,  converging  inward)^. 
Side-plates  encroaching  but  little.     Disk  finely  and  closely  granr'.ated, 
the  granules  wholly  or  partially  covering  the  radial  shields  '  ..d  cover- 
ing the  scales  at  the  base  of  the  arms ;  just  outside  of  the  Tadial  shields 
and  about  on  a  level  with  the  upper  side  of  the  ar.*d  the  edge  of  the 
disk  rises  into  somewhat  prominent  verrucaB,  prliorated  at  top  by  the 
upper  genital  openings,  which  are  surround ''w*  with  elongated,  granule- 
like papilhe.     Radial  shields  large,  casually  mostly  concealed  by  the 
granules ;  the  naked  part  when  present  is  broad  oval  or  nearly  round, 
widely  separated,  often  with  scattered  granules.     Arm-s]>ines  ten  at 
base  of  arms,  the  upper  ones  very  small,  regularly  increasing  in  length 
towanl  the  lower  side  of  arm  to  the  ninth ;  the  lowest  one  is  a  little 
shorter  than  the  two  above  it,  which  are  of  equal  length,  and  scarcely 
reach  the  middle  of  the  next  side-plate.     The  spines  are  all  acute. 
Tentacle-scales  broad  and  short,  the  inner  one  considerably  largest. 

Color  of  upper  surface  when  dried,  yellowish  brown,  the  arm-plates 
speckled  with  dark  brown ;  along  the  middle  of  the  arm  there  is  a  row 
of  distant,  small,  circular,  yello\v4sh  white  spots,  usually  divided  be- 
tween two  plates;  some  of  the  plates  also  have  very  small  light  spots 
on  their  outer  edges.  Lower  surface  yellowish  white,  extending  up- 
ward in  points  on  the  sides  of  the  arms  at  distances  corresponding  to 
the  dorsal  light  spots. 

La  Union,  San  Salvador,  in  6  or  7  fathoms,  muddy  bottom, — F.  H. 
Bradley.     Two  specimens. 

Than's.  Coxxecticut  Acad.,  Vol.,  I  33  Mabch,  1867. 
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This  Bpecies  is  very  different  from  the  others  of  this  region,  but 
resembles  0,  variegata  most.  The  latter  has,  however,  much  longer 
arm-spines,  of  which  the  upper  are  longest ;  much  longer  arms ; 
smaller  under  arm-plates,  which  are  more  hexagonal,  scarcely  broader 
than  long  and  convex  outwardly ;  the  mouth  shields  are  more  rounded* 
broad  oval,  more  prominent,  and  less  acute  inwardly;  the  mouth- 
papillsB  are  different  in  form,  the  outermost  one  being  shorter  and 
stouter  and  not  overlapping  the  next ;  the  upper  ovarial  openings  are 
slits  near  the  base  of  the  arms,  beneath,  not  visible  from  above.  The 
color  also  is  quite  different. 

The  peculiarity  in  the  form  and  position  of  the  upper  genital  open- 
ings may  hereafter  require  this  species  to  be  separated  generically 
from  Ophiura^  if  accompanied  by  corresponding  internal  differences 
in  structure. 

Ophiolepis  variegata  LUtken,  Vidensk.  Meddelelser,  March,  1856 ;  Addit,  p.  106. 

Mr.  Bradley  has  sent  specimens  of  this  species,  dredged  at 
Panama,  of  various  sizes.  From  La  Union  he  sent  quite  a  number 
of  v."ry  li^rge  ones,  which  came,  however,  in  a  badly  broken  con- 
dition. .  ^  ^  the  latter  locality  it  appears  to  be  abundant,  in  6  or  7 
fiathoms,  muvMy  bottom. 

Dr.  Lutken's  b^  »cimen  was  quite  young,  agreeing  well  with  some  of 
our  smallest  ones.  ±^q  adult  specimens  present  somewhat  different 
characters.     It  is  closely  J  lied  to  0.  elegana  Ltltk.  of  the  West  Indies. 

The  largest  specimen  from  i^.::nama  has  arms  1  '8  inches  long ;  disk 
*6  in  diameter.  The  mouth-papilhe,  eleven  to  each  angle  of  the  mouth, 
resemble  those  of  O,  elegans.  The  outer  one  on  each  side  is  longer 
and  sharper  than  the  rest,  quite  overlapping  the  next  one,  which,  like 
the  succeeding  three,  is  short  and  broad,  with  a  cutting  edge.  The 
mouth-shields  are  more  than  twice  longer  than  broad,  the  outer  end 
rounded ;  the  sides  refinteringly  curved ;  the  inner  edge  pointed,  with 
nearly  straight  sides.  Side  mouth-shields  large,  quadrangular,  the 
inner  sides  longest,  slightly  concave ;  the  inner  lateral  sides  in  con- 
tact along  their  whole  extent,  the  outer  edge  in  contact,  for  three- 
fourths  its  length,  with  the  mouth  shield,  the  outer  comer  projecting 
into  the  genital  slit;  the  outer  lateral  edge  is  a  little  concave,  exceed- 
ing the  inner  lateral  and  about  equal  to  the  outer  edge.  Under  arm- 
plates,  toward  base  of  aims,  twice  broader  than  long,  the  outer  edge 
concave,  the  inner  convex,  the  sides  strongly  concave;  along  the 
middle  of  the  arms  they  are  more  nearly  square ;  toward  the  end 
of  the  arms  they  become  longer  than  broad,  with  a  convex  outer 
edge,  concave  sides  and  nearly  pointed  inner  edge.  Upper  arm- 
plates  broader  than  long,  toward  base  of  arms,  the  outer  and  inner 
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edges  nearly  Btraight,  resembling  those  of  0.  ele^ans*  Plates  of  the 
disk  large,  very  regularly  arranged,  precisely  like  those  of  0,  elegnns. 
The  central  one  is  nearly  circular,  surrounded  by  a  rosette  of  ^\e  an- 
gular ones  with  convex  inner  margins.  From  the  central  group  a  row 
of  the  large  plates  radiate  to  each  interradial  margin ;  to  the  base  of 
each  arm  radiates  another  row  of  these  plates,  of  which  the  two  outer- 
most are  smaller  and  separate  the  large,  oval  radial  shields,  which 
are  pointed  inwardly ;  between  each  radial  shield  and  the  base  of 
the  arm  there  is  also  a  large  angular  plate.  All  the  plates  of 
the  disk  are  bordered  by  a  row  of  very  small  plates.  Arm-S])ines  five 
at  the  base  of  the  arms,  four  farther  out,  short,  tapering,  the  middle 
ones  longest.     Tentacle-scales  two,  short,  broad,  the  inner  one  largest. 

Color,  in  alcohol,  very  variable  above ;  in  the  specimen  above  de- 
scribed, dark  greenish,  with  a  large  central  blotch  of  reddish  white 
surrounded  by  a  narrow  line  of  dark  brown ;  each  outer  inteiTadial 
plate  is  of  the  same  color,  with  a  similar  dark  border.  The  other 
plates,  both  large  and  small,  are  speckled  with  very  dark  brown. 
Tlie  upper  side  of  the  arms  are  alternately  lighter  and  darker  grayish 
green,  with  frequent  blotches  of  reddish  white.  The  lower  surface  is 
uniformly  white  or  pale  flesh-color.  Other  specimens  have  the  greater 
part  of  the  upper  side  of  the  disk  light  grayish  green,  with  blotches 
of  dark  brownish  green,  and  a  central  patch  of  reddish,  which  appears 
to  be  the  constant  color  of  the  outer  interradial  plate.  The  arms  also 
are  at  times  mostly  reddish  with  irregular  patches  of  green,  or  they 
may  be  very  regularly  banded  with  reddish  and  dark  olive-green. 

A  small  specimen  with  arms  '78  of  an  inch  long,  and  '25  in  diameter 
of  disk,  has  but  three  arm-spines  at  the  base  of  the  arms  and  two  far- 
ther out.  Another,  somewhat  larger,  has  four  spines  at  base  and 
three  along  most  of  the  length  of  the  arms. 

Some  of  the  specimens  from  La  Union  are  '9  of  an  inch  in  diame- 
ter of  disk ;  arms  3*25  long ;  and  have  six  arm-spines  at  the  base  of 
the  arms,  of  which  the  uppermost  ones  are  longest. 

OphioZOna  Pacifica  Lyman,  op.  cit,  p.  67. 

Ophwlepis  pac\fica  Lutken,  Yidensk.  Medd.,  185G;  Additam.  hist  Oph.,  p.  104. 

A  few  specimens  of  this  species  have  been  received  from  Panama 
and  the  Pearl  Islands,  collected  by  Mr.  Bradley.  Dr.  Lutken's  speci- 
mens were  from  Puntarenas  in  four  fathoms. 

Our  largest  specimen  has  arms  2  inches  long,  and  a  disk  *45  in  di- 
ameter. It  was  generically  separated  from  the  last  species  on  account 
of  the  absence  of  supplementary  side  pieces  to  the  upper  arm-plates. 
The  disk  is  covered  by  numerous  convex,  naked  plates,  bordered  by 

*  See  <yataloguo  Mus.  Comp.  Zool.,  PL  II,  fig.  6. 
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small  ones ;  the  central  one  is  largest,  nearly  circular,  surrounded  by 
a  rosette  of  several  circles  of  plates,  from  which  a  band  of  three  rows 
of  plates  radiates  to  each  interbranchial  margin,  and  a  less  regluar  row 
to  the  base  of  each  arm  between  the  radial  shields ;  these  are  longer 
than  broad,  pointed  at  each  end,  irregular,  placed  obliquely,  and  widely 
separated  at  the  outer  edges,  which  are  bordered  next  to  the  base  of 
the  arms  by  a  large  convex  plate.  The  upper  arm-plates  are  quite 
regular,  with  nearly  straight  outer  and  inner  edges,  widest  outwardly, 
with  slightly  concave,  diverging  sides ;  near  the  ends  of  the  arms 
they  become  fan-shaped,  and  the  side-plates  meet  above.  Near  the 
base  of  the  arms  there  are  five  very  short  arm-spines,  of  w^hich  the 
lowest  two  are  slightly  longer  than  the  others. 

Color,  in  alcohol,  umber-brown  above,  with  slightly  indicated  bands 
of  lighter  brown  toward  the  ends  of  the  arms ;  below  uniformly 
brown,  of  a  somewhat  lighter  shade.  Young  specimens  are  lighter 
colored,  especially  beneath.  In  another  specimen  the  disk  is  grayish 
yellow ;  upper  side  of  arms  the  same,  with  transverse  bands  of 
brownish,  occupying  two  or  three  plates,  and  an  interrui)ted  light 
stripe,  bordered  with  brown  along  the  middle,  formed  by  a  spot  of 
yellowish  white  on  the  outer  edge  of  each  plate.  All  the  upper  plates 
are  mottled  w4th  lighter  and  darker  yellowish  brown.  The  u})per 
edge  of  the  side-plates  also  has  a  light  spot.  Beneath  uniform  yel- 
lowish white. 

OphiOCOma  SBthiOpS  LiUken.  Addit  hist  Oph.,  p.  145 ;  Lyman,  op.  cit,  p.  78. 

Veiy  abundant  at  Panama  and  Pearl  Islands,  from  whence  Mr. 
Bradley  has  sent  about  one  hundred  and  fifty  specimens.  From  La 
Union  he  has  also  sent  numerous  large  examples.  It  occurs  also  at 
Acapulco  (Coll.  Mus.  Comp.  ZOology),  and  Cape  St.  Lucas  (Smith- 
sonian Institution). 

This  species  grows  to  a  large  size,  many  of  our  specimens  measur- 
ing 8  inches  in  length  of  arms;  1*3  in  diameter  of  disk;  arms,  not 
including  spines,  "3  wide;  spines  '3  long. 

It  is  allied  to  0,  fchitnttd  and  O.  72//«ei  of  Aspiuwall  and  the  West 
Indies,  but  differs  in  the  shape  and  proportions  of  the  arm-spines  and 
mouth-shields,  as  well  as  by  having  flatter  arms,  etc.  In  O,  echinata 
the  ui>per  arm-spines  are  short,  blunt,  and  remarkably  thickened ;  in 
O,  Rilsei  they  are  long  and  slen<ier,  like  the  rest,  but  considerably 
longer  ;  in  the  present  species  they  are  stout,  the  lower  ones  shorter, 
and  somewhat  flattened,  the  upper  ones  becoming  longer  and  stouter, 
the  uppermost  being  c(msiderably  thickened.  In  0.  echinata  the 
mouth-shields  are  squarish,  with  rounded  corners ;  iii  0,  RiUei  they 
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ai'e  ovoid,  the  smallest  end  inward ;  in    O,  athiops  they  are  oblong 
with  rounded  comers. 

The  color,  both  in  alcohol  and  when  dried,  is  a  dark,  rich  brown  or 
almost  bljick  above,  occasionally  with  distinct,  broad  bands  of  gray- 
ish on  the  outer  part  of  the  arms.  Sometimes  the  disk  is  blotched 
with  grayish  white.  Lower  surface  of  anns  and  chewing  apparatus 
grayish  brown,  rest  like  upper  surface.  Young  specimens  are  lighter 
colored  and  more  conspicuously  banded. 

Ophiocoma  Alexandri  Lyman,  op.  cit.,  p.  74. 

Several  specimens  of  this  species  were  collected  by  Mr.  Brad- 
ley at  the  Pearl  Islands,  and  a  single,  large  one,  at  Panama.  It  occurs 
at  Acapulco  (Mus.  Comp.  Zo5l.),  and  Cape  St*.  Lucas  (Smiths.  Inst.). 

Our  largest  specimen  has  arms  about  5*6  inches  long ;  disk  '8  in  di- 
ameter. The  color  of  the  upper  side,  in  alcohol,  is  yellowish  brown  on 
the  disk ;  the  arms  a  brighter  shade  of  the  same,  with  unequal  trans- 
verse bars  of  dark  brown,  the  lighter  colored  plates  finely  mottled 
with  yellowish-white.  Lower  surface  of  arms  light  yellowish  brown, 
with  a  narrow  longitudinal  stripe  of  darker  brown  passing  along  each 
side  of  the  lower  plates.  Mouth-shields  and  other  parts  about  the 
mouth  light  ])rowiiish  yellow. 

This  species  may  readily  be  distinguished  from  the  preceding  by 
its  relatively  longer  and  more  slender  anns ;  by  its  brighter  and 
lighter  colors,  and  pecculiar  markings  on  the  arms  ;  by  its  disk  covered 
with  little  spinose  grains ;  by  the  arm-spines  arranged  in  rows  of  five 
to  seven,  the  third  and  fourth  from  the  lowest  being  longest,  the  upper 
one  smallest;  by  its  nearly  round  mouth-shields,  a  little  truncated 
inwardly ;  and  by  differences  in  the  form  of  the  upper  and  lower 
arm-plates. 

Ophionereis  annulata  Lyman,  op.  cit.,  p.  us. 

Ophiolfpis  anjiidata  LeCk>Dte,  Proc.  Phil.  Acad.,  v,  p.  317,  1861. 
0.  triloba  Lutken,  Vidensk.  Meddelelser,  1856. 
Ophionereia  triloba  Lutken,  Addit  hist  Oph.,  p.  112. 

This  species  is  very  common  at  Panama  and  the  Pearl  Islands,  Mr. 
Bradley  having  sent  numerous  specimens.  It  occurs,  also,  at  Cape  St. 
Lucas  (J.  Xantus,  Smithsonian  Inst.)  and  on  the  west  coast  of  Central 
America,  whence  Dr.  Lutken  received  his  specimens.  Mr.  Bradley 
collected,  also,  a  few  specimens  at  Acajutla,  San  Salvador.  It  lives 
under  stones  and  in  crevices  at  and  near  low-water  mark. 

Our  largest  specimens  have  arms  3  "3  inches  long,  the  disk  '6  broad. 

It  may  be  recognized  by  its  long,  slender  arms,  with  three  rows  of 
spines,  of  which  the  middle  one  is  considerably  longest.     Disk  covered 
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with  very  small  scales,  larger  around  the  edge,  with  small,  narrow, 
elliptical,  widely  separated  radial-shields.  •  Upper  arm-plates  more  than 
twice  as  broad  as  long,  broadest  near  iiin^  lodge,  with  very  acute  lat- 
eral angles,  and  bordered  by  broad,  trifiHlur,^upplemcntary  plates. 

Color,  in  alcohol,  varying  on  the  dAt  iptiii  gra^);a^h  to  purplish 
bro\ni,  usually  thickly  covered  with  light  spots;  arms  yellowish 
green  or  greenish  brown  with  numerous  dark  purplish  brown  bands 
extending  entirely  around  the  arms,  and  often  with  an  interrupted 
dark  line  along  the  middle ;  lower  side  yellowish  gray,  the  arms 
crossed  by  dark  bands. 

In  one  specimen  the  arms  are  olive-green  above,  each  upper  plate 
having  a  small  dark  brown  spot  in  the  middle  and  another  broader 
one  on  the  inner  edge,  while  the  supplementary  plates  have  also  a 
similar  smaller  spot  on  the  upper  edge.  The  transverse  bands  have 
the  form  of  large  rounded  spots  of  rich,  dark  brown,  surrounded  by 
a  ring  of  yellowish.  The  arm-spines  are  greenish,  banded  with 
brown.  The  arms  are  yellowbh  beneath,  with  transverse  bars  of  red- 
dish brown,  occupying  two  or  three  plates,  corresponding  to  the  large 
spots  above. 

In  other  specimens,  also  well  preserved,  the  disk  and  arms  corres- 
pond in  their  colors,  the  disk  being  clear  reddish  brown,  very  thickly 
spotted  with  light  olive-green,  of  the  same  tint  as  the  ground-color  of 
the  arms,  while  the  transverse  bands  of  the  arms  are  reddish  brown, 
like  the  ground-color  of  the<lisk,  but  they  are  partially  interrupted, 
along  the  median  line,  by  a  faint,  yellowish  band.  One  specimen 
from  which  part  of  the  arms  have  been  partially  or  wholly  broken 
and  again  restored,  has  the  disk  and  uncast  portion  of  the  arms  red- 
dish brown,  the  latter  with  narrow  bands  of  deep  brown,  while  the 
restored  portions  of  the  arms  are  olive-green,  with  broad  bands  of 
reddish  brown. 

Ophioonida  hispida  Lyman,  op.  dt,  p.  133. 

Ophiolepia  hiapida  LeConte,  loa  at,  p.  318,  1851. 
Amphiura  hiapida  LQtken,  Addit  ad  hist  Oph.,  p.  119. 

Two  specimens  of  this  curious  species  have  been  received  from 
Panama  in  the  collection  of  Mr.  Bradley.  The  largest  measure  3*16 
inches  in  length  of  arms,  and  '32  in  diameter  of  disk. 

This  species  is  remarkable  for  its  very  long,  slender  arms,  and  its 
disk  covered  above  and  below  by  small,  sharp  spines. 

The  radial  shields  are  narrow,  tapering  inward  to  a  point,  separated 
by  a  spiny  strip.  There  are  three  short,  rounded  mouth-papillaB,  of 
which  the  inner  one  is  largest,  on  each  side  of  the  mouthnslits.     Arm- 
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spines  regnlar,  even,  in  three  rows.  The  upper  surface  of  arms  and 
disk  is  straw-colored,  with  narrow  transverse  bars  and  irregular  spots 
of  deep  brown  or  blacldshjyinder  side  dull  yellowish. 

Amphiura  geminata  nRken,*  op.  dt,  p.  1 22 

OpkMepia  geminata  LeConte,  op.  dt,  p.  318. 
Amphiura  geminata  Ljman,  op.  dt,  p.  180. 

Two  specimens  of  this  species  have  been  sent  from  Panama  by  Mr. 
Bradley,  both  of  which  are  injured. 

It  has  long,  slender  arms,  with  four  rows  of  spines  at  the  base  (in 
well-grown  specimens)  and  three  farther  out,  of  which  the  middle  one 
ifi  largest  and  bluntest  and  somewhat  rough.  There  are  three  mouth- 
papilliB  on  each  side  of  the  mouth-slits,  of  which  the  outermost  is 
lm)ader  than  both  the  others.  Mouth-shields  lance-shaped,  with  the 
inner  end  acute.  Lower  arm-plates  pentagonal,  broader  than  long, 
with  one  angle  turned  inward.  Disk  covered  by  small  even  scales,  a 
little  larger  toward  the  edge  of  disk.  Radial  shields  narrow,  pointed 
inwardly,  in  contact,  except  at  the  inner  ends,  which  are  separated 
by  a  scale. 

According  to  Mr.  Lyman,  a  specimen  had  arms  I  '4  inches  long,  with 
a  disk  -1 6  in  diameter.  Our  specimens  are  somewhat  smaller,  but 
We  the  arms  broken.  They  are,  in  alcohol,  yellowish  white,  with  a 
fcw  small,  light  brown  spots  on  the  upper  arm-plates. 

Amphixira  Violacea  Luticen,  Vidensk.  Meddelelaer,  1866 ;  Addit  hist  Oph.,  p.  123. 

In  the  collection  from  Panama  there  is  a  small  specimen,  apparently 
^tical  with  this  species.    Dr.  Ltltken's  specimens  were  from  Ptealejo. 

According  to  Dr.  LUtken,  it  has  the  following  distinctive  characters : 
Koath-shields  small  and  lance-shaped ;  side  mouth-shields  large  and 
triangular;  under  arm-plates  as  long  as  broad,  and  separated,  like  the 
^Pper  plates,  which  have  the  same  form  as  those  of  A.  microdiscus^ 
I^tltk.,  but  are  less  broad,  by  the  side  arm-plates.   Diameter  of  disk  2°*™. 

^pbinra  Puntarense  Lotken,  op.  dt,  1866;  Addit  hist  Oph.,  p.  123. 

A  single  specimen  from  Panama,  too  imperfect  for  description,  is 
^btfuUy  referred  to  this  species.  Dr.  LUtken^s  original  description 
^  M  follows :  The  mouth-shields  are  a  little  longer  than  broad,  and 

*  Thii  and  the  other  spedes  here  named  Amphiwra  belong  to  the  genua,  Amphi- 
Ab  Ijong^ — ^Reprint 

t  A  wikrodi§etu  Lutken,  was  described  as  follows:  Disk  small,  arms  thick,  but  thin 
ftbuB;  upper  ann-platea  twice  as  long  as  broad,  outwardly*  slightlj  and  inwardly 
tkoofjtj  oonred ;  k>wer  ann-plates  as  long  as  broad,  without  an  indentation;  diameter 
of  diik  !■>*.    Pimtvenafl,  10  fathom& 
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h«ave  rounded  but  very  prominent  side-ani^les,  8o  as  to  become  nearly- 
heart-shaped  ;  lower  arm-plates  longer  than  broad,  havinsjr  a  slight  in- 
curvature on  the  outer  edge ;  upper  arm-plates  regularly  oval,  not 
much  broader  than  long  ;  the  disk  has  a  diameter  of  2'"'" ;  the  slender 
arms  a  length  of  c.  20""".     Puntarenas,  in  3  fathoms. 

The  two  preceding  species  and  A.  mierodiscus  arv  very  small  species 
allied  to  A,  squamata  M.  and  Tr.,  and  all  have  the  radial  shields  join- 
ing each  other  completely ;  mouth-shields  lengthened,  rhomboidal ; 
outermost  mouth-papilla  broader  than  the  other  two ;  lower  arm-plate's 
pentagonal  with  an  angle  turned  inward;  upper  arm-plates  trans- 
versely oblong  ;  arm-spines  three  in  number. 

Two  other  species,  A,  Oratedii  Ltttk.,  from  Puntarenas,  and  A. 
marginata  Ltttk.  { Ophiophrafjmus  mnrginatua  Lyman)  from  Realejo, 
I  have  not  seen. 

Hemipholis  gracilis  Vemii,  sp.  nov.* 

A  delicate  species,  closely  allied  to  H,  cordifera  Lyman,  with  long, 
slender  arms  ;  arm-spines  in  three  row^s,  tapering,  thickened  at  base  ; 
mouth-shields  broad  pentagonal,  with  rounded  comers ;  under  arm- 
plates  octagonal  with  rounded  comers ;  a  single  tentacle-scale. 

Arms  about  nine  times  as  long  as  the  diameter  of  disk.  Mouth- 
papillio  two  to  each  mouth-slit,  situated  at  the  outer  lateral  edge,  slen- 
der, somewhat  elongated,  blunt.  The  mouth-slits,  or  spaces  between 
the  jaws,  are  broad  and  regularly  heart-shaped,  the  indentation  in  the 
outer  side  formed  by  an  acute,  triangular  projection  from  the  inner 
arm-plate,  which  is  mostly  concealed  by  the  side  mouth-shields,  which 
meet  above  it.  The  two  inner  tentacles  are  situated  on  each  side  of  this 
pointed  inner  angle  of  the  first  arm-plate,  and  within  the  mouth-slits. 
Mouth-shields  a  little  broader  than  long,  somewhat  pentagonal,  the 
outer  edge  nearly  straight,  the  outer  lateral  edges  short,  the  lateral 
angles  rounded,  the  inner  lateral  sides  longer,  somewhat  curved  and 
forming  a  rounded  inner  angle.  Side  mouth-shields  elongated  trans- 
versely, meeting  in  front  of  the  mouth-shields,  and  also  across  the 
arms  so  as  to  form  a  continuous  ring  around  the  mouth ;  the  inner 
side  is  concave,  the  outer  has  a  central,  projecting,  acute  angle,  ex- 
tending to  the  lateral  angle  of  the  mouth-shield.  L'^nder  arm-plates 
somewhat  octagonal,  broader  than  long,  toward  the  base  of  the  arms 
the  outer  and  inner  edges  are  nearly  straight,  the  lateral  edges  are 
composed  of  three  short  sides,  with  rounded  angles  between,  which 
farther  out  on  the  anns  become  merged  into  a  cun-ed  lateral  line. 

*  H.  affinis  Ljungman,  Ophiur.  viventia,  Ofv.  af  Kgl.  Vet   Akad.  Fork.,   May  (?), 
1867,  p.  322,  appears  to  be  identical  with  this, — Reprint 
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The  second,  third  and  fourth  plates  have  a  somewhat  different  form, 
the  outer  edge  being  broader  than  the  inner,  and  the  sides  eonrave. 
Upper  arra-plates  broad  and  somewhat  in-egular-oval,  about  twice  as 
broa<l  as  long,  the  inner  edge  mudi  more  strongly  arched  than  the 
outer,  which,  on  some  of  the  plates  near  the  base  of  the  arms,  is 
slightly  concave  in  the  middle.  Side-plates  encroaching  but  little 
above  and  scarcely  any  below,  except  toward  the  ends  of  the  arms. 
Arm-spines  three,  nearly  equal,  a  little  thickened  near  the  base,  round, 
slender,  tapering,  but  not  sharp.  Tentacle- scale  oblong,  flattened, 
rounded  at  the  end,  hardly  twice  as  long  as  wide,  standing  free  from 
the  sides  of  the  lower  plates,  except  at  the  second  and  third  from  the 
base,  where  they  are  shorter  and  in  close  contact  with  the  lower  arm- 
plates. 

Disk,  above,  covered  with  unequal,  rounded,  overlapping  scales ;  a 
larger,  round,  central,  primary  plate  is  surrounded  by  smaller  ones, 
and  then  by  live  primary  ones  about  as  large  as  the  central  one,  each 
of  whicli  is  surrounded  by  a  few  smaller  scales ;  from  these  five  a  row 
of  primary  plates,  bordered  on  each  side  by  smaller  imbricated  scales, 
radiates  to  each  interbrachial  margin.  Radial  shields  pear-seed-shaped, 
with  the  point  inward,  the  outer  side  strongly  arched,  the  inner  sides 
in  contact  at  the  outer  end,  separated  inwardly  by  three  scales,  of 
which  the  most  exterior  is  elongated  and  narrow  and  the  most  interior 
broad,  rounded,  the  intermediate  one  somewhat  triangular.  Between 
each  radial  shield  and  the  base  of  the  arm  there  are  two  or  three 
scales  and  a  small  papilla-like  spine,  not  one-fourth  as  long  as  the 
arm-spines.  Lower  side  of  disk  destitute  of  scales,  but  bearing  minute, 
scattered  granules. 

Color,  in  alcohol,  light  greenish  gray  above,  darker  and  more  dis- 
tinctly greenish  toward  the  ends  of  the  arms,  which  are  banded  with 
whitish  ;  radial  shields  and  primary  disk-plates  green ;  beneath  white, 
chewing  apparatus  yellowish. 

An  average  specimen  has  the  arms  1*38  inches  long  with  the  disk 
•17  in  diameter.  One  of  the  larger  is  '2  in  diameter  of  disk;  the 
arms,  though  broken  at  the  ends,  1'8.  The  largest  is  '22  in  diameter 
of  disk. 

Panama, — F.  H.  Bradley.  Eight  specimens,  4  fathoms,  muddy 
bottom. 

This  species  very  closely  resembles  H,  cordifera  of  South  Carolina, 
which  has  the  habit  of  living  buried  in  mud  at  low-water  mark  and 
thrusting  out  of  its  burrow  one  of  its  long  slender  arms.  It  differs, 
however,  in  the  form  of  the  mouth-shields  and  lower  arm  plates,  as 
well  as  in  several  other  particulars. 

Trans.  Connecticut  Acad.,  Vol.  I.  34  March,  1867. 
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Ophiactis  Lutken. 

Of  this  genus  there  have  been  described  four  nominal  species  from 
the  Panamic  Province,  besides  one  from  Peru.  Of  these,  it  is  proba- 
ble, as  has  been  suggested  by  Mr.  Lyman,  that  O.  'Orstedii  Lfltken,  is 
a  synonym  of  O,  simplex  (LeConte  sp.),  no  differences  yet  indicated 
being  sufficient  to  separate  them  clearly. 

The  species  of  Ophiactis  may  be  recognized  by  their  rather  short 
arms  and  stout  disk,  covered  above  with  overlapping  scales  and 
a  few,  small,  scattered  spines ;  usually  with  separated  radial  shields. 
There  are  commonly  four  to  six  rows  of  arm-spines,  which  are 
rough,  short,  and  stout,  projecting  at  right  angles  from  the  arms. 
There  is  but  one  tentacle-scale  and  but  one  or  two  mouth-papillie  on 
each  side  of  the  mouth-slits.  The  species  are  mostly  small  and  often 
have  six  arms. 

Ophiactis  Kroyeri  Liitken,  Videnak.  Meddelelser,  1856;  Ljmaii,  op.  dt,  p.  108. 

Mr.  Bradley  has  sent  several  hundred  specimens  of  this  species 
from  Callao,  Peru,  where  they  were  found  in  abundance  among  the 
interstices  of  Balani^  Discince^  Mytili^  etc.,  scraped  from  the  bottom 
of  a  vessel  that  had  been  a  long  time  in  that  port.  Some  of  the  lar 
gest  specimens  have  arms  1*7  inches  long  and  the  disk  *35  in  diameter. 
Of  this  species  I  have  seen  no  specimens  having  six  anus. 

The  color  varies  considerably,  but  most  frequently  is  dull  greenish, 
in  alcohol,  with  a  few  irregular  bands  of  purplish  brown  upon  the 
arms ;  beneath  grayish  or  greenish  white.     Some  specimens  are  pur- 
plish brown  above,  with  bands  of  greenish  on  the  arms,  and  others 
are  yellowish  gray,  with  or  witliout  bands  of  darker.     Frequently  the 
upper  arm-spines  have  a  spot  of  white  at  base.     The  radial  shields 
are  usually  darker  green  or  brown  than  the  rest  of  the  disk,  and  hare 
a  yellow  spot  on  the  outer  end  and  are  sometimes  edged  with  white,  or 
have  a  white  spot  at  the  inner  end.     In  other  specimens  the  radial 
shields  are  yellowish  with  a  greenish  disk.     The  disk  may,  also,  be 
mottled  with  lighter  and  darker. 

The  number  and  size  of  the  spines  upon  the  disk  are  also  quite  vaii 
able.     In  some  cases  they  are  nearly  or  entirely  absent,  while  in  other» 
they  are  quite  numerous,  long  and  sharp,  scattered  all  over  the  disk^ 
except  on  the  large  radial  shields ;  more  frequently,  however,  they  vc^ 
mostly  confined  to  the  interradial  spaces  of  the  disk,  and  are  rathe^ 
few  in  number.     The  radial  shields  are  large,  acute-triangular,  with  d»^ 
point  inward  and  a  prominent,  elevated  lobe  on  the  comer  wher^ 
they  join  their  neighbors ;  the  inner  ends  are  separated  by  about  foo^ 
plates,  of  which  the  outermost  is  very  narrow  and  the  imienno#^ 
rounded.    The  mouth-shields  are  short  and  broad,  with  an  elongate!' 
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acute  poiut  outwardly  and  a  slight  angle  inwardly.  The  side  mouth- 
shields  are  elongated  transversely  and  do  not  meet  within.  Mouth- 
papilla*  one  on  each  side  of  the  mouth-slits,  short  and  stout.  Lower 
ann-plates  rounded  octagonal ;  upper  plates  broad*oval,  a  little  over- 
lapping, most  convex  outwardly.  Arm-spines  five,  the  middle  one 
longest. 

Callao,  Peru, — F.  H.  Bradley.     The  specimens  of  Dr.  Latken  and 
Mr.  Lyman  c^me,  also,  from  the  same  place. 

Ox>lliaX)tiS  Virescens  Latken,  op.  dt;  Lyman,  op.  cit,  p.  113. 

This  S])ecie8  may  readily  be  recognized  by  the  upper  arm-plates, 
which  are  twice  as  broad  as  long  and  have  a  distinct,  projecting  lobe 
in  the  middle  of  the  outer  edge.  The  arms  are  somewhat  narrowed 
at  the  base  and  very  slender  at  the  ends.  Under  arm-plates  as  long 
as  broad,  octagonal  Mouth-shields  roundish  rhomboidal,  with  an 
angle  inward.  Two  small  mouth-papillce  on  each  side  of  mouth-slits. 
Five  or  six  arm-spines,  short  and  stout,  rough,  upper  two  longest.  The 
disk-scales  bear  a  few  scattered  spines,  which  are  sometimes  wanting. 
Color  yellowish  green,  with  narrow  dark  green  bands  on  the  arms, 
beneath  greenish  gray.  The  radial  shields  are  dark  green  and  often 
have  a  light  spot  on  the  outer  ends. 

Our  specimens  all  have  six  arms,  except  the  very  young,  which 
lack  three,  on  one  side.  The  largest  has  arms  "75  of  an  inch  long,  with 
a  disk  -15  in  diameter.     Another  has  arms  '4  inch,  with  the  disk  '12. 

Panama,  clinging  to  Gorgonise  and  sponges.     Occasionally  adhering 
unong  the  arm-spuies  of  Ophiothrix  spiculatay — F.  H.  Bradley.     It 
occurs  at  Puntarenas  and  Realejo, — Dr.  Ldtken ;  and  Cape  St.  Lucas, — 
I.  Xantus,  (Smiths.  Institution). 

In  one  instance  I  found,  in  a  small  cavity  of  a  branching  sponge 
iwm  the  Pearl  Islands,  upwards  of  fifty  specimens  of  this  species,  of 
vtrioug  sizes,  but  mostly  young.  Thirty-seven  were  quite  small,  and 
Bgbl  colored,  and  although  many  had  six  equal  arms,  others,  of  sim- 
>l*r  size,  had  three  upon  one  side,  very  small,  appearing  as  if  just 
•tarting  to  grow,  or  entirely  wanting.  From  this  mode  of  occurrence 
It  is  probable  that  this  species,  like  some  Amphiurop,  is  ovo-viviparous. 
^  this  lot  were  two  specimens  differing  considerably  from  all  the 
^^n.  These  are  among  the  largest,  and  have  the  arms  narrowed  at 
"■•*;  seven  arm-epines,  upper  ones  longest;  large  radial  shields, 
wvering  a  large  part  of  the  disk;  broad  upper  arm-plates,  con- 
vex outwardly,  and  destitute  of  a  distinct  lobe,  or  with  only  a  slight 
central  prominence,  except  near  the  ends  of  the  arms,  where  a  small, 
^tttinct  lobe  is  visible.    In  most  other  respects  they  agree  well  with 
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the  ordinary  form,  except  that  the  color  is  light  yellowish  gray  above, 
with  greenish  radial  shields  and  an  undefined  greenish  spot  on  each 
upper  arm-plate,  the  tips  of  the  arms  faintly  banded  with  greenish ; 
yellowish  white  beneath.  Diameter  of  disk  "17;  length  of  arms  '15 
of  an  inch. 

Ophiactis  simplex  Lutken;  L}Tnan,  op.  cit,  p.  105. 

Ophiolepis  simplex  LcConte,  Proa  PhiL  Acad.,  v,  p.  318,  1851. 
f  0.  Orstedii  Latken,yidcn8k.  Meddelelser,  1856';  Addit.  Ad.  Hist  Oph.,  p.  129. 

Eight  specimens  of  this  species  occurred  with  the  last,  from  Panama. 

The  species  may  be  distinguished  by  thft  small,  widely  separated 
radial  shields ;  rounded  and  regular  disk-scales,  with  very  few  small 
spines,  except  beneath,  where  they  become  more  numerous;  anns 
'onger  and  more  slender  than  those  of  the  preceding  species ;  mouth- 
papillsB  prominent  and  flat,  one  upon  each  side  of  the  mouth-slits. 

The  mouth-shields  are  transversely  rhomboidal,  with  an  angle  within 
and  without.  Five  short  arm-spines,  of  which  the  three  middle  ones 
are  longest.     Upper  arm-plates  broad-oval  without  a  lobe. 

Color  greenish,  with  lighter  bands  on  the  arms. 

In  all  our  specimens  there  are  six  arms.  They  agree  very  nearly 
with  O.  Orstedii  Ltltken,*  which  came  from  Puntarenas. 

Ophiactis  arenosa  Lutken,  op.  dt,  i866. 

There  are  a  few  young  s|)ecimens,  found  with  the  last  two  species, 
which  appear  to  represent  a  third  species.  Whether  they  belong  to 
the  present  one  or  not  is  somewhat  uncertain,  owing  to  their  imma- 
turity. 

Mr.  Lyman  places  this  species  as  a  doubtful  synonym  of  0.  sim- 
plex.  Our  specimens  are  insufficient  to  determine  this  question  satis- 
factorily. 

According  to  the  original  description  by  Dr.  Ltltken,  its  characters 
are  as  follows:  "O.  arenosa  Ltltk.  Mouth-shields  roundish;  one 
mouth-papillaj ;  upper  arm-plates  broad-oval ;  mider  arm-plates  round- 
ed, quadrangular,  a  little  broader  than  long ;  four  short  ann-spiues,  of 
which  the  two  middle  are  the  longest. 


*  Dr.  LOtken's  orig^al  description  is  as  follows:  0.  Orstedii  Lutk.  Mouth-shields 
broad  rhomboidal ;  one  mouth-papilla ;  five  arms ;  upper  arm-plates  broad-oval  ,*  lower 
nrm-plates  octagonal,  a  little  broader  than  l<'ng;  five  short  arm-spines,  of  which  the 
three  middle  and  longest  are  only  as  long  as  one  of  the  arm-joints. 

Color  green,  with  bands  upon  the  arms. 

Diameter  of  disk  4°^.    Length  of  arms  ISQun.    Puntarenas. 
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The  color  seems  to  have  been  about  like  that  of  the  two  preceding 
( O,  Oratedii  and  0,  virescens). 

Diameter  of  disk  5"»™  ;  length  of  arms  20'""*. 

Puntarenas  and  Realejo." 

In  addition  to  the  preceding  species  of  Ophiactis  there  is  a  single 
imperfect  specimen  that  may  belong  to  an  undescribed  species. 

It  has  larger  radial  sluelds  than  0,  simplex^  separated  by  a  row  of 
about  three  scales,  no  spines  apparent  on  disk ;  five  arm-spines,  the 
upper  one  very  short,  the  middle  one  longest ;  upper  arm-plates  short, 
transversely  oblong,  nearly  three  times  broader  than  long,  with  nearly 
straight  outer  and  inner  edges  and  slightly  rounded  sides ;  mouth- 
shields  rounded ;  one  mouth  papilla  on  each  side  of  mouth  slits ;  under 
arm-plates  somewhat  octagonal,  outer  edge  convex. 

It  has  about  the  size  and  proportions  of  our  largest  0.  virescena^ 
but  has  no  lobe  on  the  outer  edge  of  upper  arm-plates  and  differs  in 
other  particulars.     It  is  probably  nearest  to  ft  simplex. 

The  color  is  dark  greenish  above. 

Until  more  specimens  have  been  examined,  it  appears  undesirable 
to  apply  a  new  name  to  this  form. 

Ophiothrix  spictdata  LeConte,  op.  dt,  p.  318 ;  Lyman,  op.  cit,  p.  167. 

This  species  is  very  abundant  at  Panama  and  the  Pearl  Islands, 
clinging  to  sponges,  Gorgoniw,  etc.,  whence  Mr.  Bradley  has  sent 
upwards  of  two  hundred  specimens.  He  has  also  sent  it  from  Realejo, 
Nicaragua,  and  Acajutla,  San  Salvador.  It  occurs  from  low  water  to 
4  fathoms. 

Our  largest  specimens  have  arms  about  3  inches  long,  and  the  disk 
•5  in  diameter. 

The  color,  in  alcohol,  is  usually  light  cobalt-blue  or  bluish  purple, 
often  with  every  fourth  or  fifth  lower  arm-plate  red  or  brownish. 
Some  :  pecimens  have  spots  of  red  on  the  disk  and  more  or  less  on  the 
upper  side  of  the  arms.  In  life  the  color  is  described  as  fuscous  above 
and  paler  beneath ;  or  greenish  with  violet  upper  arm-plates,  and 
occasional  red  plates  on  the  lower  side  of  the  arms. 

It  is  allied  to  0,  violctcea  of  Aspinwall  and  the  West  Indies,*  but 
differs  in  having  longer  arm-spines  and  in  several  other  characters. 

The  disk  usually  has  the  centre  and  a  band  radiating  to  each  inter- 
brachial  margin  and  to  the  base  of  each  arm  covered  with  numerous, 
very  short,  branching  spines,  with  more  or  less  numerous,  long,  slen- 
der, thorny  spines  scattered  among  them.  The  arm-spines  are  long 
and  slender,  thorny,  the  next  to  the  upper  one  longest. 

*  Rccontly  separated  from  the  Brazilian  violacea  and  named  0.  Carib(Ka  by  LQtken. 
— Reprint 
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Ophiothrix  (Ophiothela)  mirabilis  Vemii,  sp.  nov. 

A  small  species  with  six  amis,  graimlated  above ;  disk  mostly  cov- 
ered by  the  large  radial  shields,  and  in  the  longer  specimens  with  cen- 
tral and  inlerradial  groups  of  simple,  short,  conical  spines ;  arm-spines 
short,  directed  downward,  armed  with  hooks.  Teeth-papilhe  about 
ten,  rounded,  arranged  in  an  oval  group.  Mouth-shields  and  side 
mouth-shields  closely  united  to  the  surrounding  parts,  so  as  to  form  a 
continuous  ring  around  the  mouth,  covered  with  a  skin  which  conceals 
their  outlines,  the  side  mouth-shields  about  as  large  as  the  mouth- 
shields.  Under  arm-plates  aliout  as  long  as  broad,  widest  outwardly, 
the  outer  edge  convex,  the  sides  converging  to  the  rounded  inner 
angle,  separated  by  the  side  arm-plates,  and  covered,  like  the  mouth- 
shields,  with  a  naked  skin,  which  obscures  their  outlines  even  in  dry 
specimens.  Side  arm-plates  well  developed,  bearing  upon  the  very 
prominent  sides  about  five  tapering  spines,  of  which  the  uppennost  is 
quite  small,  the  next  and  longest  about  equal  to  the  width  of  ann,  the 
others  decreasing  in  sizt»  to  the  lowest,  which  is  very  small.  When 
six  spines  occur  the  third  is  the  longest  Toward  the  base  of  the  arms 
the  spines  are  minutely  thorny  near  the  ends,  the  thonis  being  chiefly 
on  the  lower  side  of  the  spines,  irregular,  and  often  curved ;  toward 
the  middle  of  the  arms  and  beyond,  the  thorns  become  more  nume- 
rous, larger  and  curved  into  well-marked  hookb.  Disk  nearly  covered 
above  by  the  twelve  prominent,  elongated  radial  shields,  which  reach 
nearly  to  the  center  and  are  narrow  and  blunt  at  the  outer  ends.  They 
are  in  contact,  except  along  the  inner  portion,  where  they  are  slightly 
separated.  Their  surface  is  minutely  pitted  and  more  or  less  covered 
by  scattered,  unequal,  rounded  granules.  Between  the  radial  shields 
and  at  the  center,  the  surface  is  covered  by  a  distinct  skin,  without 
visible  scales.  In  the  interbrachial  spaces  at  the  margin  of  the  disk 
there  is  a  cluster  of  about  six  sharp,  conical  spines,  without  thorns. 
A  cluster  of  similar  spines  sometimes  occupies  the  center.  In  young 
specimens  the  spines  are  absent.  The  upper  arm-plates  are  concealed 
by  the  skin,  which  is  covered  by  numerous,  rough,  unequal,  r<uinded 
grains,  the  intervals  between  the  plates  being  indicated  by  narrow, 
transverse,  naked  spaces. 

Color,  in  alcohol,  quite  variable,  usually  dark.  One  specimen  has 
the  disk  grayish  brown,  the  outer  ends  of  radial  shields  bright  yellow ; 
the  arms  with  narrow  bands  of  grayish  white,  bright  yellow,  and 
black ;  beneath  yellowish  brown,  the  under  arm-plates  minutely 
speckled  with  dark  brown.  Another  has  the  disk,  above,  deep  red- 
dish brown,  with  a  lighter  center ;  the  outer  ends  of  the  radial  shields 
yellowish  white ;  the  upper  side  of  arms  transvei^sely  banded  with 
dark  brown  and  yellowish  white. 
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A  medium-sized  specimen  has  arms  '5  of  an  inch  in  length,  with  the 
disk  '16  in  diameter;  the  two  largest  yet  examined  have  the  disk  "22 
in  diameter.     It  is  quite  probable  that  all  these  specimens  are  young. 

Pearl  Islands,  Bay  of  Panama, — F.  H.  Bradley.*  Among  the  inter- 
stices of  a  branching  sponge,  associated  with  two  species  of  Ophiac- 
iiSy  about  a  dozen  specimens  of  various  sizes  were  found.  Others  oc- 
curred in  colonies  clinging  to  the  branches  of  Gorgonia)  and  Murice®, 
with  the  arms  wound  closely  around  the  branches. 

Subgenus,  Ophiothela  nov.f 

The  name  Ophiothela  is  here  employed  to  designate  a  group  of 
Ophiurians,  of  which  the  preceding  species  is  the  ty])e,  agreeing  to- 
gether in  having  the  upper  arm-plates  covered  with  granulations  as  in 
Astrophytofi ;  in  having  short,  rough  arm-spines,  mostly  turned  down- 
ward, and  armed  with  roughnesses  or  hooks,  beneath,  as  in  Ophiactis  ; 
in  having  very  large  radial  shields,  covering  most  of  the  disk,  the  in- 
tervening spaces  being  covered  with  a  skin  and  bearing  simple  spines ; 
in  having  the  lower  side  of  arms  and  disk  covered  with  a  skin,  more 
or  less  obscuring  the  plates ;  and  in  having  the  mouth-shields  and 
aide  mouth-shields  united  into  a  ring  around  the  mouth.  The  present 
species  and  another  from  the  Fejee  Islands  have,  in  the  numerous 
specimens  observed,  always  six  arms,  and  have  the  same  habit  of 
clinging  closely  around  the  branches  of  Gorgoniw, 

In  the  structure  of  the  mouth  it  agrees  well  with  the  typical  spe- 
cies of  Ophiothrix^  but  it  differs  in  having  the  arms  distinctly  cov- 
ered with  a  membranous  skin,  and  their  upper  surface  grannlated ; 
and  in  the  character  of  the  spines  of  the  arms  and  disk,  which  lack 
the  glassy  appearance  and  prominent  thorny  branches,  and  approach 
more  nearly  those  of  Ophiactis  in  form,  structure,  and  arrangement. 
Although  intermediate  in   some  respects  between    Ophiothrix  and 
OphiactiSy  it  is  evident  that  these  species  are  more  closely  allied  to  the 
former  genus,  under  which  I  have  placed  them  as  a  subgenus. 

Additional  Remarks  on  Ophiuridce, 

Owing  to  the  small  number  and  imperfect  condition  of  our  speci- 
Oiens  of  some  of  the  species  of  Atnphiurn  and  Ophiactis  I  have  been 
obliged  to  leave  them  somewhat  in  doubt  and,  in  order  to  avoid  pro- 
^^oing  any  confusion,  have  in  such  cases  preferred  quoting  the  orig- 
^^1  descriptions  instead  of  giving  new  ones.     This  seemed  still  more 

^    More  recently  from  Cape  St  Lucas  and  La  Paz, — Reprint 

^  This  has  ffln<»  been  regarded  as  a  distinct  fcenus  (p  376).  Besides  this  species  nnd 
^-  -J>«ii(B  v.,  Feejee  Is.,  a  species  occurs  on  MopseUa  from  Japan  (Dall),  and  PariHs  from 
^«*»TJI08B  (LUtken),— Reprint 
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desirable,  since  the  original  descriptions  by  Dr.  Liitken  are  somewhat 
inaccessible  in  this  country  and  have  not  been  translated  before. 

In  the  identification  of  some  of  the  species  I  have  had  important 
assistance  from  Mr.  W.  H.  Niles,  of  the  Sheffield  Scientific  School. 

In  the  preceding  pages  I  have  enumerated  all  the  species  of  Ophiu- 
rans  which  we  have  hitherto  received  from  the  Panamic  ZoOlo*ncal 
Province,  with  the  exception  of  an  apparently  undescribed  species  of 
Ophiura  allied  to  0.  Panamensis^  and  as  yet  represented  by  only 
four  specimens.* 

The  following  species,  which  I  have  not  seen,  have  been  described 
from  tlie  same  coast  :\ 

Ophiostignia  tenue  Liitken— Realcjo,  We>t  Coast  of  Central  America. 

Ophionereis  Xantusii  Lyinan — Cape  St  Lucas. 

Aiitphhira  microdiscus  Liitken— Puntarenas. 

Atnphiura  Oratedli  Liitken— Puntarenas. 

Ophlophr*igntU8  inarginattiS  (Liitken)  Lyman — Puntarenas  and  Realejo. 

Ophiothrix  dumosa  Ljinaii — Gulf  of  California. 


*  The  specimens  refeired  to  have  rather  slender  arms,  subcarinate  above ;  radial 
shields  mostly  covered,  the  naked  part  being  oval,  widely  separated ;  mouth-shields 
oval,  the  narrowest  end  inward,  about  as  lonf?  as  broad ;  side  mouth-shields  covered ; 
mouth-papilke  eight  or  nine  on  each  side  of  the  mouth-slits,  the  innennost  and  tliree 
outermost  stoutest ;  under  arm-plates  as  long  as  broad,  somewhat  octagonal,  with  a 
slightly  convex  outer  edge  and  conciive  sides ;  arm-spines  eight  to  ten,  the  lowest  one 
considerably  longest;  tlie  others  decreasing  in  lengtli  to  the  uppermost^  which  is 
quite  short. 

Color,  above,  dark  olive-green,  the  disk  finely  si)eckled  and  the  arms  conspicuously 
banded  with  greenish  gray,  the  upper  arm-plates  with  irregular  longitudinal  dark 
streaks,  and  numerous  light  spots;  lower  surface  yellowish  white,  the  dark  bands  of 
the  arms  passing  entirely  around,  but  lighter  beneath. 

It  appears  to  differ  from  0.  Pananitrnsia  in  having  only  eight  or  nine  mouth-papillse 
instead  of  from  ten  to  twelve ;  in  the  outermost  of  them  being  much  smaller  than  the 
next,  mstead  of  projecting  beyond  it ;  all  of  them  being  relatively  larger  and  less 
crowded;  the  tentacle-scales  being  less  unequal  in  length ;  the  arm-spines  more  un- 
equal, stouter,  and  more  acute ;  in  the  somewhat  coarser  and  less  crowded  granulation 
of  the  disk ;  in  the  larger  and  less  sunken  radial  shields  (which  are  nearly  covered, 
however,  in  young  specimens);  and  in  the  coloration.  The  outer  and  inner  gen  tial  slits 
appear  to  be  nearer  together  and  the  inner  ones  more  transverse. 

Notwithstanding  tho:^e  differences.  I  have  deemed  it  best  not  to  give  a  new  name 
to  this  form  until  more  numerous  specimens  can  be  examined. 

Our  largest  specimen  is  '75  of  an  inch  in  diameter  of  disk. 

f  Amphipholis  gristui  Ljung.,  Guayaquil  a[ipears  to  be  an  additional  species,  — 
Reprint. 
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Order,  ASTERIOIDEA. 
Luidia  tessellata  Lutken. 

Luidia  tesaellala  Lutken   Vidensk.  Moddolelser,  1 859,  Bidrag  til  Eundskab  om  de  ved 
Kystorae  af  Mellein-  og  Syd-Amerika  levcnde  Arter  af  Sostjcmer.  p.  IG. 

Several  specimens  of  this  species,  of  various  sizes,  were  obtained  by 
Mr.  Bradley  at  Panama,  and  one  small  one  at  Acajutla.  Dr.  Ldtken's 
specimens  came  from  Puntarenas  and  Realejo. 

Our  -largest  specimen  measures,  from  the  Ci'nter  of  disk  to  tip  of 
rays,  6*6  inches  ;  to  border  of  disk  1  inch ;  width  of  rays  at  base,  not 
including  spines,  I'l.  A  medium  sized  specimen  measures  3*4  inches 
from  center  to  end  of  rays  ;  and  '0  to  edge  of  disk  ;  rays  '1  wide  at  base. 

The  rays  are  depressed  and  taper  regularly  to  the  ends,  which  are 
more  slender  in  the  small  than  in  the  large  specimens.  The  interam- 
bulacral*  plates  bear  a  slender,  sharp,  ajid  strongly  curved  spine  on 
the  inner  edge,  and  more  externally  a  group  of  three  or  four  longer 
and  stouter  ones,  of  which  the  inner  stands  singly,  the  two  next  side 
by  side,  and  the  outer,  when  present,  singly.  The  ventral  plates  are 
covered  with  numerous  unequal,  minute,  sharp  spines  and  bear  a  cen- 
tral row  of  eight  to  ten  small,  stout  spines,  and  usually  three  long, 
sharp,  marginal  ones,  which  are  somewhat  curved  in  the  direction  of 
the  ends  of  the  rays,  and  longer  than  the  interambulacral  spines 
(•3  of  an  inch  in  large  specimens).  The  upjwr  surface  is  crowdedly 
covered  with  elongated  paxilhe,  which  are  much  larger  along  the 
sides  of  the  niys  than  in  the  middle  and  ui)on  the  disk,  where  they 
become  very  small  and  close.  Those  of  three  marginal  rows  on  each 
side  are  considerably  largest  and  somewhat  quadrangular,  bearing  at 
the  top  a  central  group  of  six  to  ten  small,  short,  blunt,  or  rounded 
tubercles,  surroimded  by  numerous,  fine,  slender,  diverging  papillae. 
Toward  the  center  of  the  rays  and  on  the  disk,  they  usually  bear  only 
one  or  two  small,  rounded  tubenOes,  surrounded  by  similar  papillsB. 

Tlie  color  of  a  dried  specimen  is  yellowish  green  above  and  yellow 
beneath ;  in  alcohol,  brownish  green  above,  yellowish  beneath. 

This  species  is  allied  to  Z.  clathrata  of  Florida  and  the  Carolina 
coast,  but  has  broader  and  less  slender  rays;  much  longer  and 
stouter  interambulacral  spines ;  more  spinose  ventral  plates ;  and 
much  larger  and  more  numerous  marginal  spines;  the  paxilhe  are 
not  so  short  and  thick,  and  bear  fewer  and  larger  central  tubercles. 

*  We  uso  the  term  ''  inter' imbukicral'^  to  designate  the  first  row  of  plates  bordering 
each  side  of  the  ambulacral  furrows  of  starfishes,  believing,  as  Prof.  AgassizhasMhowxii 
that  tliey  are  strictly  homologous  with  the  interambulacral  plates  of  Echini. 

Trans.  Connecticut  Acad.,  Vol.  I.  35  Mabcu,  1867. 
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Dr.  J.  K.  Gray  has  given  the  name,  Petahter  Colutuhice^  to  a  spe- 
cies from  "  St.  Bias,"  collected  by  II.  Cuming,  which  ia,  a])parently, 
allied  to  tliis,  but  which  cannot  be  the  same  if  correctly  described. 
The  diagnosis,  which  is  too  imperfect  for  reliable  identification,  is  as 
follows :  "  Rays  elongated,  slender,  gradually  tapering ;  tubercles 
short,  with  crowded  groups  of  rather  large,  acut«  spines,  and  a  fringe 
of  very  fine  radiating  ones." 

In  L,  tesadlata  the  rays  are  certainly  not  slender,  when  compared 
with  other  species  of  the  genus,  and  the  "  spines  "  on  the  paxilhe  are 
not  acute. 

It  is  probable  that  Gray's  species  has  not  yet  been  rediscovered,  as 
is  the  case  with  many  other  starfishes  described  by  him  from  the  col- 
lections made  by  Cuming,  on  the  same  coast.  But  if  intended  for 
the  present  species,  the  description  is  so  inapplicable  and  imperfect 
that  it  cannot  be  deemed  sufficient  to  characterize  it. 

Astropecten  firagilis  Verriii.  sp.  nov. 

A  thin,  depressed  species,  with  slender,  acutely  tapering  rays, 
which,  measuring  from  the  center,  are  about  four  and  a  half  times 
the  radius  of  the  disk.  A  specimen  measuring  2'3  inches  from  center 
to  tip  of  ray  has  about  40  marginal  j)lates.  Each  interambulacral 
plate  usually  bears  three  slender  spines  at  the  inner  edge,  the  mid- 
dle one  being  longest,  and  outside  of  these  a  single  longer  and 
stouter,  pointed  spine.  The  lower  marginal  plates  are  covered  on 
their  lower  side  with  shar|>ly  pointed  spinose  granulations  and  bear 
numerous  small  sharp  spines,  mostly  along  their  outer  edges.  At  the 
margin  these  become  larger  and  longer,  each  plate  bearing  three  or 
four  spines  which  may  be  considered  marginal,  of  which  the  ui)per- 
most  is  usually  longest.  These  are  round,  rather  slender,  tapering 
and  acute,  slightly,  curved  outward,  diminishing  gradually  in  size  to- 
ward the  tip  of  the  ray.  The  upper  marginal  plates  are  low  and 
quite  short,  those  at  the  interradial  angle  being  shortest,  those  to- 
ward the  tip  of  the  rays  becoming  very  small  These  are  coarsely 
granulated  and  destitute  of  spines  or  tubercles,  except  three  or  four 
of  those  at  the  base  of  the  rays,  which,  in  the  larger  specimens,  bear 
at  the  inner  edge  a  small,  rounded  tubercle,  most  prominent  on  the 
interradial  pair  of  plates,  which  are  also  somewhat  higher  than  the 
rest.  Tlie  dorsal  area  is  about  one  and  a  half  times  the  width  of  the 
marginal  plates.  The  lower  marginal  plates  are  but  little  produced 
beyond  the  upper. 

One  of  the  larger  specimens  measures  2*3  inches  from  center  to  tip 
of  rays ;  '5  to  edge  of  disk ;  width  of  ray  at  base  *6 ;  its  dorsal  area  '4  ; 
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height  of  broadest  upper  plates  '1,  length  -07  ;  length  of  longest  mar- 
ginal spines  '16. 

Panama,  at  extreme  low-water  on  sand,  and  Zorritos,  Peru, — F.  II. 
Bradlev. 

A  specimen  measuring  1  "3  inches  from  center  to  tip  of  rays  agrees 
closely  with  the  preceding  description,  except  in  lacking  the  small 
tubercles  on  all  the  upper  plates,  even  at  the  base  of  the  rays.  It 
has  30  marginal  plates. 

This  species  is,  in  many  respects,  allied  to  A.  regalia  Gray,  of  which 
I  add  a  descri})tion  for  comparison,  but  is  nevertheless  remarkably 
distinct  in  form  and  many  other  important  characters. 

Astropecten  regaliS  Grar,  Ann.  andMaf?.  Nnl.  Hist.,  vl  p.  178,  1840. 

A  de])re8sed  species  with  broad,  short  arms,  a  little  contracted  at 
base,  scarcely  acute.  Kadius  of  rays  to  that  of  disk  at  3  :  1.  A  speci- 
men 1*5  inches  from  center  to  tip  of  rays,  has  23  marginal  plates. 

The  interambulacral  plates  bear  three  slender  spines  at  the  inner 
edge,  of  which  the  central  is  nearly  twice  as  long  as  the  others,  and 
outside  of  these  a  single,  sharp,  much  stouter,  but  scarcely  longer, 
spine.  The  lower  marginal  plates  are  closely  covered  with  even,  flat- 
topped  granulations,  and  bear  along  the  outward  border  from  6  to  8 
nearly  equal,  small,  conical  spines,  and  at  the  upper  margin,  usually, 
two  large,  flattened,  blunt  or  lanceolate  spines,  which  are  largest 
toward  the  base  of  the  rays,  but  quite  small  in  the  interradial  region. 
They  are  mostly  channeled  upon  the  upper  side  and  convex  beneath. 
The  up])er  marginal  plates  are  low  and  rather  short,  closely  covered 
with  unequal  rounder!  granules,  those  upon  the  middle  being  largest 
and,  on  the  plates  toward  the  tip  of  the  ray,  enlarging  into  small 
rounded  tubercles,  two,  three,  or  four  standing  in  a  transverse  row 
along  the  middle  of  the  j)late.  The  plates  on  the  basal  portion  of  the 
ray  are  destitute  of  tubercles  or  spines,  in  both  of  my  specimens,  but 
older  specimens  may,  perhaps,  attain  small  tubercles  even  to  the  base 
of  the  ray,  since  there  are  fewer  on  the  younger  specimen.  The  dor- 
sal area  of  the  rays  is  broad,  with  fine  paxilla?.  The  lower  marginal 
plates  project  considerably  beyond  the  upper. 

The  larger  specimen  is  Vb  inches  from  center  to  tip  of  ray  ;  '48  to 
edge  of  disk ;  width  of  ray  at  base  '5,  of  dorsal  area  '3 ;  length  of 
longest  marginal  s])ines  '18. 

Panama, — F.  H.  Bradley ;  San  Salvador, — Capt.  J.  M.  Dow  (Coll. 
Smiths,  Institution). 

It  is  quite  probable  that  the  Astropecten  ccelacanthus  Martens,* 

*  Mouatsb  der  Akad.  dcr  Wi^s.,  Berlin,  Jan.,  18G5,  and  translated  in  Annals  and 
Mag.  Nat.  History,  vol.  xv,  p.  4.S5,  1865. 
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may  be  the  more  mature  condition  of  this  species.  It  agrees  in  most 
of  the  cliaracters,  except  in  having  small  tubercles  on  all  the  upper 
marginal  plates  and  in  the  character  of  the  spines  of  the  lower  sur 
face.  In  form  and  the  peculiar  character  of  the  marginal  spines,  it 
agrees  very  closely.  This  specimen  was  considerably  larger  (radii  of 
rays  49'""' ;  of  disk  17'")  and  came  from  Costa  Rica. 

Gray's  original  description  of  this  species,*  which,  though  very 
brief,  agrees,  quite  well  with  our  specimens,  is  as  follows :  "  Upper 
plates  spineless,  lower  produced."  "  Rays  one-fourth  longer  than 
the  diameter  of  the  body,  broad,  tai>ering ;  spines  broad,  stout, 
depressed."  **  Like  A.  marginatiu^  but  the  arms  are  shorter  and 
broader."     San  Bias, — ^Mr.  Cuming. 

Astropecten  Orstedii  Latken,  Vidensk.  Meddelelser,  1859. 

Rays  moderately  long,  rather  broad  at  base,  tapering  regularly  to 
the  acute  ends.  Greatest  to  least  radii  as  5 :  1.  A  specimen  measur- 
ing 3  inches  from  the  center  to  the  end  of  the  rays  has  36  marginal 
plates.  Interambulacral  plates  each  with  an  inner  row  of  three  slen- 
der spines,  of  which  the  central  is  a  little  longer  than  the  others,  and 
outside  of  these  a  single,  larg^,  blunt  spine,  which  is  somewhat 
flattened,  and  nearly  twice  as  long  as  the  inner  ones.  Exterior  to  these 
the  same  plates  bear  several  slender,  short  spines.  Lower  marginal 
plates  broad,  projecting  a  little  beyond  the  upper,  closely  covered 
with  short,  blunt,  spicula-like  spines,  and  bearing  a  transverse  series 
of  Ave  or  six  strong,  sharp  spines,  which  bend  somewhat  toward  the 
tip  of  the  ray.  The  first  of  these  spines  are  of  about  the  same  length 
as  the  larger  ipterambulacral,  toward  the  margin  of  the  ray  they  in- 
crease in  length,  the  longest  being  -36  of  an  inch  long  and  very  strong 
and  sharp.  The  uppermost  row  is  irregular  and  the  spines  smaller. 
The  upper  marginal  plates  are  narrow  and  high,  the  two  basal  ones 
of  each  ray  bearing  a  large,  conical,  sharp  spine,  '2  inch  or  more 
long ;  all  the  others,  two  subequal,  smaller  spines,  of  the  same  shape, 
which  form  two  regular  rows.  Central  region  of  the  rays  covered 
with  paxillse,  which  are  longer  and  less  crowded  than  in  most  spe- 
cies.    Around  the  center  of  the  disk  some  of  the  paxilloB  have  a  cen- 


*  This  specios  may  be  at  onoe  distinguished  from  the  preceding  by  its  broad,  short 
rays,  wliich  do  not  taper  to  long  slender  points,  by  the  broader  disk  and  dorsal  area  of 
rays,  by  the  stouter  spines  of  the  lower  plates,  which  are  flattened  and  rjither  blunt, 
insU^ad  of  round  and  sharp,  and  by  the  even  granulation  of  the  lower. surface,  and 
much  less  spinose  character,  which  gives  it  a  smoother  appearance.  The  small  tuber- 
cles of  the  upper  plates,  also,  are  more  developed  toward  the  tip  of  the  rays,  while  in 
the  preceding  they  appear  only  at  the  base. 


Verrilly  Notes  on  Badiata.  276 

tral  acute  spine,  rising  above  the  general  surface.     Madreporic  plate 
large,  very  near  the  marginal  plates. 

Length  of  rays  from  center  of  disk  3  inches ;  to  edge  of  disk  '6 ; 
width  of  rays  at  base  '06  ;  of  central,  dorsal  area  '4  of  an  inch. 

Panama, — F.  H.  Bradley. 

A  small  specimen  in  the  collection  of  the  Smithsonian  Institution, 
apparently  belonging  to  this  species,  collected  at  Cape  St.  Lucas 
by  J.  Xantus,  presents  the  following  peculiarities :  Radius  of  rays 
1  inch,  of  disk  -3.  The  rays  have  the  same  form  as  in  the  preceding. 
The  u})per  marginal  plates  are  narrow  and  rather  high,  formed  as  in 
the  large  specimen ;  there  are  20  on  each  side  of  the  rays ;  the  two 
occupying  the  interradial  angle  bear,  each,  a  single  long  sharp  spine ; 
the  next  three  or  four  bear  two  smaller  spines,  while  the  remain- 
ing plates,  even  to  the  end  of  the  ray,  bear  a  single  small  spine. 
The  lower  marginal  plates  are  closely  granulated  and  each  usually 
bears  five  or  six  spines,  of  which  the  three  lower  are  short  and  sharp, 
and  the  two  upper  long,  round,  sharp,  and  somewhat  bent,  resembling, 
except  in  size,  those  of  the  larger  specimens. 

Dr.  Ltltken's  specimens  are  intermediate  in  size  between  the  two 
preceding,  and  differed  from  the  large  specimen,  above  described, 
chiefly  in  having  the  inner  row  of  upper  marginal  spines  confined  to 
the  inner  three  to  eight  plates,  instead  of  extending  nearly  to  the  tip 
of  the  rays. 

Astropecten  Penivianus  Veniii,  sp.  nov. 

Kays  narrow,  elongated,  acute,  with  the  angle  between  somewhat 
rounded.  Greatest  to  least  radii  as  5  : 1.  La  a  specimen  two  and  a 
half  inches  from  the  center  to  tip  of  rays  there  are  34  marginal  plates. 
Interambulacral  plates  each  with  three  slender  spines  at  the  inner 
margin,  of  which  the  central  is  much  the  longest ;  exterior  to  these  each 
plate  bears  a  somewhat  stouter,  blunt  spine,  of  about  the  same  length, 
and  several  very  small  spines.  The  lower  marginal  plates  project  but 
little  beyond  the  upper,  each  bearing  about  five  small,  sharp  spines, 
the  three  lower  being  shorter  than  the  inner  interambulacral,  the  two 
upper  considerably  longer  and  larger  (about  '1  of  an  inch  long).  The 
upper  marginal  plates  bear,  each,  a  small  conical  spine  at  the  inner 
edge,  and  several  of  those  toward  the  ends  of  the  rays  have  also  a 
very  small  spine  on  the  central  part.  Dorsal  area  of  the  rays  narrow, 
depressed  at  the  middle  of  the  ray,  somewhat  exceeding  the  width 
of  a  marginal  plate.  Madreporic  plate  small,  about  its  own  diameter 
from  the  marginal  plates. 

Length  of  rays,  from  center,  2-6  inches;  to  edge  of  disk  -5  ;  width 
of  rays  at  base  *5  of  an  inch. 
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Paita,  Peru,— F.  IL  Bradley ;  Dr.  C.  F.  Wiiislow  (Boston  Soo.  Natu- 
ral History). 

Wlietlier  -i.  steUatiiS  Gray,  is  identical  with  this  s|K»cie8  cannot  be 
detenniue<l  by  liis  very  imperlect  descri]»tion,  which  a])plies  equally 
well  to  several  other  species. 

His  description  of  A,  steUcUus  is  as  follows:  "  Rays  more  than  twice 
the  diameter  of  the  body ;  narrow  central  area  of  the  rays  equal  to 
one  series  of  marginal  tubercles.     Coast  of  South  America  ?'' 

Mailer  and  Troschel  place  this,  witli  doubt,  as  a  synonym  of  A. 
Vdienclennesii  M.  and  Tr.,  Vera  Cruz. 

Patiria  ObtUSa  Gray,  Proc  ZoOIofncal  So\  London.  1847,  p.  72. 

In  the  collection  of  Mr.  Bradley*  there  is  a  specimen,  w^hich  I  refer 
to  this  very  imperfectly  described  and  hitherto  obscure  species. 

Greater  radius  '95  of  an  inch ;  smaller  '00.     From  pentagonal,  with 
regularly  concave  sides ;  rays  short,  rapidly  tapering  and  somewhat 
obtuse  at  the  end  ;  upper  side  convex.     Tlie  ambulacral  grooves  are 
deep  and  narrow,  bordered  by  rounded  interambulacral  plates,  which 
l)ear  four  or  five  long,  rather  slender  spines  in  a  single  row,  of  which 
the  one  next  to  the  outennost  is  usually  the  longest,  and  the  one 
nearest  the  mouth  considerably  the  shortest.     Outside  of  these  and 
parallel  with  them  is  another  row  of  spines  of  about  the  same  num- 
ber, form,  and  size,  and  borne  upon  plates  of  similar  character,  which 
are  connected  with  the  inner  row,  and  directly  opposite   to  them. 
The  ventral  plates  of  each  triangular  area,  toward  the  mouth,  bear 
from  four  to  six  slender,  sharp  spines,  a  little  shorter  than  those  along 
the  ambulacral  grooves,  placed  in  a  single  transverse  series  on  each 
plate,  or  sometimes  in  a  crescent-shaped  group ;  tow^ard  the  margin 
of  the  disk  the  plates  and  spines  rapidly  diminish  in  size,  each  plate 
bearing  three  or  four  very  small  and  slender  spines,  mostly  placed 
transversely  side  by  side.     The  margin  is  formed  by  a  row  of  small 
rounded  plates,  without  a  sharp  edge,  and  closely  covered  with  minute 
granuU^-like  spines.     The  dorsal  surface,  near  the  margin  between  the 
rays,  is  covered  with  small,  close,  uniform  plates,  which  bear  closely 
crowded,  circular  or  rhomboidal  clusters  of  minute  papilla-like  spines, 
which  are  subdivided  at  the  end  into  microscopic  radiating  points. 
The  plates  increase  in  size  toward  the  central  area,  and  at  a  short 
distance  from  the  margin  become  crescent-shaped  and  separated  by 
the  dorsal  pores,  with  other  much  smaller  rounded  plates  between 
them,  each  of  which  bears  a  small  rounded  cluster  of  small  spines, 
silmilar  to  those  borne  by  the  larger  plates,  which  are  longer  toward 

*  The  locality  is  uncertain,  probably  Panama,  but  perhaps  Paita, — Reprint 
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the  center  than  upon  the  plates  near  the  margin,  but  have  the  same 
character.  These  thorny  spines  in  the  central  region  are  still  very 
small  and  slender,  two  or  three  times  longer  than  thick,  and  form 
densely  crowded,  large,  crescent-shaped,  or  small  rounded  groups, 
according  to  the  shape  of  the  plates.  The  crescent-shaped  plates  ex- 
tend along  the  middle  of  the  rays  to  near  the  tip,  and  are  accompa- 
nied everywhere  by  the  dorsal  pores,  which  are  large  and  numerous. 
There  is  a  small  central  area,  occupied  by  small  rounded  plates, 
with  pores  between  them,  at  the  edge  of  which  is  placed  the  small 
madreporic  plate,  composed  of  but  few  convolutions.  A  narrow 
band,  extending  from  the  central  area  toward  the  margin,  in  the 
middle  of  each  interradial  region,  is  destitute  of  pores. 

Color,  in  alcohol,  yellowish-red. 

The  original  description  by  Dr.  Gray  is  so  brief  and  imperfect  as  to 
render  the  identification  of  this  species  somewhat  uncertain.  It  is  as 
follows :  "  Brown,  depressed,  5  or  6  rayed ;  rays  depressed,  rounded 
at  the  end ;  dorsal  surface  with  lunate  ossicules  crowded  with  short 
spines ;  oral  surface  with  circular  groups  of  crowded  spines  in  the 
middle  of  each  ossicule.     Panama,  6  to  10  fathoms." 

This  description,  so  far  as  it  goes,  agrees  tolerably  well  with  our 
specimen,  except  that  the  groups  of  spines  on  the  oral  surface  cannot 
properly  be  called  "  circular."  In  this  case,  as  m  many  others,  Dr. 
Gray  does  not  mention  the  size  of  the  specimens  described,  so  that  no 
account  can  be  taken  of  variations  due  to  difference  of  age,  which  are 
often  very  great  among  starfishes. 

Asterina  (Astericus)  modesta  Verriii,  sp.  nov. 

Form  pentagonal  with  slightly  concave  edges  and  broad,  very  short, 
rounded  rays.  Radii  as  7  :  6.  The  interambulacral  plates  bear  three 
or  four  small,  slender  spines,  forming  a  single  row  along  the  ambula- 
cral  grooves.  The  ventral  plates  each  bear  one  or  two  sharp  spines, 
a  little  larger  than  the  preceding,  in  the  region  near  the  mouth,  and 
more  numerous  and  much  smaller  ones  near  the  margin.  Margin  thin 
and  sharp,  with  a  fringe  of  minute  sharp  spines,  6  or  8  to  each  plate. 
The  dorsal  surface  is  covered  with  imbricated  plates  which  are  finely 
granulated,  and  each  bears  upon  its  upper  margin  from  5  to  15  minute 
sharp  spines.  The  plates  rapidly  increase  in  size  from  the  edge  of 
the  disk  to  the  central  region.  Dorsal  pores  in  five  imperfect  rows 
along  each  ray  and  many  scattered  about  the  central  region  of  the 
disk.  One  of  the  larger  specimens  measures  -35  of  an  inch  from 
center  to  end  of  ray ;  '26  to  edge  of  disk. 

Panama  and  Pearl  Islands, — F.  H.  Bradley. 
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Oreaster  occidentalis  Vemii,  sp.  nov. 

A  Large  species,  resembling  in  ibrin  and  character  of  the  upper  sur- 
face O.  giyis  Ltttk.  (  O.  ret Ir Hiatus  M,  and  Tr.),  bnt  less  spinose  above 
and  not  at  all  so  beneath  ;  marginal  plates  without  spines,  or  only  a 
few  near  the  ends  of  the  rays.     Greater  to  smaller  radii  as  2j:  1. 

The  largest  specimen  has  a  greater  radius  of  4 '3  inches ;  smaller  2, 
Another  has  the  radii  respectively  3*8  and  TT  inches.  Form  pentag- 
onal, with  a  large,  elevated,  angular  disk,  and  narrowed,  rather  slen- 
der, short  rays.  The  margin  between  the  rays  is  regularly  and  deeply 
incurved,  without  a  distinct  angle.  The  interambulacral  plates  bear 
an  inner  row  of  slender  spines,  seven  or  eight  on  each  plate  near  the 
center,  and  four  or  five  toward  the  end  of  the  rays,  the  middle  ones 
longest,  the  others  decreasing  in  length  on  each  side  to  the  outer  ones, 
which  are  quite  short,  thus  forming  pohited  groups.  Outside  of  these 
there  is  a  second  row  of  nmch  larger,  short,  flat,  blunt  spines,  three  to 
each  plate  on  the  inner  and  only  two  on  the  outer  portion  of  the  rays, 
the  middle  one,  when  there  are  three,  being  a  little  the  longest  and 
considerably  largest,  but  when  there  are  but  two  the  one  nearest  the 
mouth  is  usually,  but  not  always,  largest.  Tlie  ventral  surface  is  des- 
titute of  spines  and  covered  with  coarse,  irregular,  crowded,  imequal 
granules,  Jimong  which  there  are  scattered  numerous,  sessile,  two- 
lipped  pedicellarije,  with  narrow,  elongated  openings.  In  one  speci- 
men the  ventral  plates,  especially  near  the  mouth,  have  a  central  group 
of  larger,  elevated  granules,  some  of  which  become  twice  as  high  as 
thick,  with  a  somewliat  acute  point,  thus  approaching  the  character  of 
small  spines.  On  each  side  of  the  rays  are  18  lower  and  17  upper 
marginal  plates  in  the  larger  specimen,  and  one  less  of  each  in  the 
smaller.  The  lower  plates  belong  entirely  to  the  ventral  surface  and 
are  covered  with  coarse  granules  similar  to  those  of  ventral  plates, 
becoming  finer  and  more  uniform  at  the  outer  margin.  They  all  bear 
numerous  small,  oblong-oval,  sessile  pedicellarioB,  and  in  the  largest 
specimen  are  destitute  of  spines  and  tubercles,  but  in  the  smaller, 
from  two  to  four  of  the  plates  nearest  the  end  of  the  rays  bear  small, 
stout,  obtuse  spines  or  tubercles,  which  are  surrounded  at  the  base  by 
granulations,  but  naked  above.  The  upper  plates,  which  form  the 
margin,  are  thick  and  convex,  rather  rounded,  much  longer  than  those 
of  O,  ffigfts,  closely  covered  with  small,  angular,  convex  granules  like 
those  of  the  whole  upper  surface,  among  which  there  are  numerous, 
scattered,  sessile  pedicellariap,  like  those  of  the  lower  plates.  In  the 
larger  specimen  none  of  them  bear  spines,  but  in  the  other  there  are 
from  one  to  four  that  bear  small,  short,  stout,  blunt,  conical  spines  near 
the  ends  of  the  rays.     The  upper  surface  of  the  arms  and  disk  i 
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reticulated  with  elevated  plates  and  connecting  ossicles,  as  in  0,  gigas^ 
which  bear  at  most  of  the  nodes  or  intersections  small,  conical,  naked 
8pines  of  unequal  size,  each  on  a  large  conical  tubercle,  which  is  granu- 
late<l.     Around  the  central  area  there  is  a  well-marked  pentagon,  with 
a  large  conical  tubercle  at  each  angle,  corresponding  to  the  rays, 
and  a  small  one  on  each  side,  opposite  the  interradial  region.     Within 
this  pentagon  there  are  four  spine-bearing  tubercles  around  the  slightly 
convex  anal  region,  and  a  few  others  irregularly  placed.     From  the 
angles  of  the  pentagon  a  row  of  large,  spine-bearing  tubercles,  from 
fifteen  to  twenty  in  number,  extends  along  the  middle  of  each  ray. 
The  spaces  between  the  reticulations  of  the  upper  surface  are  pierced 
by  very  numerous  pores,  among  which  there  are  many  small  oval  pedi- 
cellariu?.     Other  similar,  but  more  elongated,  pediccllaria'*  are  frequent 
on  the  spine-bearing  tubercles.     Madreporic  plate  small,  fine,  situated 
considerably  outside  of  the  dorsal  pentagon.     Color,  in  alcohol,  gray- 
ish brown  ;  in  life  the  dorsal  plates  are  bright  crimson,  the  spaces  be- 
tween, greenish  brown. 
Panama,  two  specimens,  dredged,  in  6  to  8  fathoms, — F.  II.  Bradley. 
This  species  is  allied  to  0.  gigas  of  Florida  and  the  West  Indies, 
but  the  latter  has  larger  and  more  numerous  spines  on  the  upper 
surface ;  much  smaller  upper  marginal  plates,  each  bearing  a  conical 
spine;  more  coarsely  granulated  lower  marginal  plates ;  ventral  i>late8 
bearing  one  or  two  short  conical  spines ;  outer  row  of  interambulacral 
spines  formed  by  much  larger  and  longer,  subacute,  stout  spines,  one 
to  each  plate,  instead  of  fiat,  thin,  truncate  spines  standing  two  or 
three  to  a  plate,  as  in  0,  occidentalis.    The  pedicellarisB  of  the  ventral 
surface  are  very  much  smaller  and  different  in  form,  those  on  the 
Dttrginal  plates  are  less  numerous  and  more  rounded. 

Under  the  name  of  Pentaceroa  Cumingii^  Gray  has  briefly  described 
s  Tery  gmall  specimen,  which  may,  possibly,  have  been  the  young  of 
this  species,  but  none  of  the  characters  given  are  applicable  to  our 
'P^cimens,  and  the  presence  of  marginal  spines  in  so  small  a  specimen, 
'ken  they  are  almost  entirely  wanting  in  large  ones,  is  a  character 
which  seems  to  render  their  identity  extremely  improbable. 

Griy's  description  is  as  follows:  "The  arms  are  rather  narrow, 
*»riy  as  long  as  the  diameter  of  the  body;  marginal  spines  few, 
>niall;  back  rather  depressed,  with  conical  protuberances,  bearing 
null  spines.  Diameter  12".  Perhaps  the  young  of  a  much  larger 
fljecies.'* 
Panta  Santa  Elena,  rocky  ground,  12  to  18  fathoms,— II.  Cuming. 
I^tAm  OoKiTEcncuT  AoAD^  VoL  I.  36  April,  1867. 
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Nidorellia. 

This  name  was  applied  by  Dr.  J.  K  Gray*  to  a  section  of  his  genus 
PentCLceros  ( Oreaster  M.  and  Tr.),  which  included  only  the  following 
species.  Although  the  character  of  having  movable  spines,  which 
he  attributed  to  it,  seems  not  to  exist,  it  has  so  many  important  dif- 
ferences from  typical  Oreaster^  in  external  form  and  structure,  which 
we  must  suppose  to  be  connected  with  still  more  important  internal 
peculiarities,  that  it  appears  worthy  of  being  separated  as  a  distinct 
genus. 

Until  a  comparative  study  of  the  internal  structure  shall  have  been 
made  we  can  only  indicate  some  of  the  more  important  external  pecu- 
liarities for  distinctive  generic  characters. 

Such  are  the  broad  depressed  disk,  the  short,  broad,  depressed  rays, 
rounded  at  the  ends ;  the  elevated  margin,  with  large  plates,  those  at 
the  ends  of  the  rays  largest  and  swollen. 

Nidorellia  armata  Gray. 

Pentaeeroa  (NtdoreUia)  armatus  Gray,  Ann.  and  Mag.  Nat  Hist,  vol  vi,  p.  276,  1840. 
Oreaater  armatuB  MulL  and  Tr.,  System  der  Asteriden,  p.  62,  1842. 
Gcniodiscus  armaku  Liitken,  op.  dt,  1869,  p.  76  (p.  61  of  pamphlet). 
Oreatier  amuUus  Liitken,  op.  dt,  p.  148,  1864 ;   E.  von  Martens,  Monatsb.  Akad., 
Berlin,  1866,  and  Ann.  and  Mag.  Nat  Hist,  xy,  p.  433,  1866. 

Kumerous  specimens  of  this  species  were  collected  by  Mr.  Bradley 
at  Panama  and  the  Pearl  Islands,  and  Zorritos,  Peru.  It  occurs  on 
the  reefs  at  low-water.  Pro£  B.  Silliman  has,  also,  presented  two  speci- 
mens from  Panama.  It  is  also  found  at  Realejo  and  Puntarenas, — ^Dr. 
LUtken ;  Punta  Santa  Elena, — Dr.  Gray ;  Gulf  of  Nicaragua,  Costa 
Rica, — ^Dr.  E.  von  Martens.! 

Our  largest  specimen  is  6*5  inches  in  diameter,  the  smaller  radius 
being  2*75  and  the  greater  3*25. 

The  specimens  vary  greatly  in  the  number  and  arrangement  of  the 
large  conical  spines ;  and  in  the  spines  of  the  marginal  plates,  which 
may  be  numerous,  both  above  and  below,  or  entirely  absent.  The 
pedicellarise  are  also  very  variable,  sometimes  beng  entirely  absent, 
while  other  specimens  have  numerous  large,  two-lipped  ones,  near  the 
mouth  or  scattered  on  the  lower  surface,  and  smaller  ones  on  the 
lower  marginal  plates,  or  even  on  the  upper  ones.  All  these  varia- 
tions are  too  inconstant  to  allow  the  species  to  be  divided  into  varie- 
ties. Sometimes  the  extreme  variations  are  found  on  the  different 
rays  of  the  same  specimen.     The  number  of  spines  of  the  dorsal  sur- 

*  Annals  and  Magazine  of  Natural  History,  vol  vi,  p.  276,  1840. 

f  Capt  Pedersen  has  recently  sent  several  large  spedmens  trom  La  Paz, — Reprint 
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face  and  of  the  marginal  plates  iucreases  with  age,  though  not  regu- 
larly, since  some  specimens  of  large  size  have  fewer  than  others,  which 
are  much  smaller.  I  have  not  yet  seen  two  specimens  that  agree  in 
the  number  of  the  spines. 

One  specimen,  which  may  be  considered  as  representing  the  average 
condition  of  adult  specimens,  has  the  following  characters.     Form 
pentagonal,  with  regularly  incurved  sides  and  short,  broad,  rounded 
rays.     Greater  radius  3  3  inches;  smaller  2*2.     Dorsal  surface  a  little 
convex.     Interambulacral  plates,  near  the  mouth,  bear  five  or  six  flat, 
blunt,  slender  spines,  forming  a  single  row,  the  two  middle  ones  long- 
est; toward  the  end  of  the  rays  there  are  but  three,  of  which  the 
middle  one  is  the  longest.     Outside  of  these  there  is  a  row  of  very 
stout,  thick,  rounded  spines,  with  obtuse  ends,  arranged  one  opposite 
each  cluster  of  the  interambulacral  spines,  those  near  the  mouth  larg- 
est, the  size  diminishing  to  the  end  of  the  rays,  where  they  become 
small  and  more  pointed.    The  ambulacral  furrows  turn  upward  at  the 
end  of  the  rays  and  terminate  between  the  swollen  upper  plates,  be- 
tween which  there  is,  also,  a  small  plate,  bearing  a  small  conical  tuber^ 
cle.     The  lower  surface  is  covered  by  coarse  rounded  granulations, 
that  become  finer  and  closer  toward  the  marginal  plates,  which  they 
coni])letely  cover,  and  bears  numerous,  regularly  arranged,  short,  stout, 
blunt,  conical  spines  or  tubercles,  which  also  decrease  in  size  from  the 
center  to  the  margin.     Among  these  are  scattered  many  short,  stout, 
oblong,  two-lipped  pedicellariae,  which  are  more  numerous  near  the 
center,  but  vary  greatly  in  number  upon  the  different  rays.     The  lower 
marginal  plates  belong  chiefly  to  the  ventral  surface,  except  near  the 
end  of  the  rays,  where  they  form  more  of  the  margin.    There  are 
eight  of  these  to  each  side  of  a  ray,  all  are  convex,  those  in  the  inter- 
radial  spaces  being  smaller  than  those  toward  the  end  of  the  rays, 
except  the  last  one,  which  is  smaller  than  any  other  and  somew^hat 
triangular.     Each  of  these  plates  bears  a  short,  stout,  conical  spine 
larger  than  those  of  the  lower  surface.     The  upper  marginal  plates, 
which  form  the  greater  part  of  the  niargin,  are  somewhat  irregular  in 
number  and  form,  there  being  (>ither  seven  or  eight  upon  each  side  of 
the  rays,  of  these  the  four  nearest  the  end  of  the  rays,  on  each  side, 
are  about  as  long  as  broad,  very  convex,  the  last  one  largest  and  swol- 
len, joining  its  mate  on  the  other  side  of  the  ray.     The  six  or  seven 
plates  that  occupy  the  iuterradial  portion  of  the  margin  are  less  con- 
vex and  much  broader  than  long,  one  or  two  of  them  bearing  near 
the  lower  side  a  stout  conical  spine.    Each  of  the  four  outer  plates  of 
the  margin,  except  one  of  the  outermost  ones,  bears  a  similar  conical 
spine ;  these  are  mostly  larger  than  those  of  the  lower  plates.    In  the 
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center  of  the  upper  surface  there  is  a  stout  conical  spine  upon  a  tuber- 
cular prominence,  and  around  it  are  ten  similar  spines,  five  of  wliich 
correspond  to  the  interradial  spaces  and  five  to  the  rays,  and  from  the 
latter  a  row  of  five  or  six  similar  spines  extends  along  the  median  line 
of  each  ray.  In  the  interradial  regions  of  the  upper  side  there  are 
from  three  to  five  similar  spines  placed  irregularly.  The  spines  of  the 
upper  surfjEtce  and  margin  are  smooth  and  naked,  except  at  the  base, 
which  is  surrounded  by  a  ring  of  crowded,  polygonal,  flat-topped  gran- 
ules, like  those  that  cover  the  general  surface.  More  than  half  of  the 
upper  surface  is  covered  by  large  groups  and  clusters  of  pores,  which 
occupy  all  the  intervals  between  the  plates  and  often  blend  together 
into  large  patches  on  the  rays.  Among  the  pores  are  scattered  very 
numerous,  small,  short  and  stout,  oblong  pedicel  1  arise.  A  few  similar, 
but  somewhat  larger  pediccUariie  occur  upon  the  lower  marginal  plates, 
either  singly  or  in  small  groups.  The  madreporic  ])late  is  large  ("3  of 
an  inch  in  diameter),  slightly  convex,  of  fine  texture,  placed  about  an 
inch  from  the  center,  just  outside  of  one  of  the  ten  spines  that  sur- 
round the  central  area. 

The  largest  spines  in  this  specimen  are  *28  long  and  '15  in  diameter 
at  base ;  they  are  united  to  the  plates  by  a  suture,  which  readily  sep- 
arates, when  the  specimens  are  not  well  preserved,  leaving  a  smooth 
depression,  but  they  do  not  appear  to  have  been  movable. 

Color,  in  alcohol,  deep  reddish  brown  above,  yellowish  brown  below. 
When  living,  bright  scarlet,  (F.  H.  Bradley). 

Some  of  the  more  prominent  variations  from  the  preceding  condi- 
tion are  as  follows : 

2d.  A  specimen  with  the  greater  radius  2*3  inches.  PedicellarisB  of 
lower  surface  smaller  and  less  numerous ;  marginal  plates  seven  above 
and  below  on  each  side  of  the  rays,  less  unequal  in  size  and  form,  with 
small  pedicellariae,  very  numerous  on  many  of  the  upper  plates,  less 
so  on  the  lower ;  lower  plates  mostly  bearing  conical  spines,  but  some 
having  a  group  of  three  or  four  small  rounded  tubercles  instead; 
upper  plates  mostly  without  spines  or  tubercles,  one  ray  having  two 
spine-bearing  plates  near  the  end  on  one  side,  another  having  two  on 
each  side,  but  not  on  corresponding  plates,  the  rest  without  any ;  a  few 
plates  with  groups  of  small  tubercles,  apparently  where  spines  have 
been  broken  off  Upper  side  with  a  central  large  spine  and  a  row  of 
three  or  four  spines  along  each  ray,  no  spines  in  the  interradial  region. 

8d.  Greater  r«idius  2*5  inches.  Similar  to  the  last,  but  the  marginal 
plates  are  nearly  destitute  of  pedicellariie,  and  the  lower  ones  all  bear 
a  spine,  while  the  upper  ones,  except  one  or  two  near  the  ends  of  the 
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rays  are  without  spines  or  tubercles.  Four  of  the  interradial  regions 
of  tlie  upper  surfiice  have  each  a  single  large  spine  near  tlie  margin, 
and  one  of  them  also  a  small  one  inside  the  madreporic  plate  ;  the  fifth 
has  no  spine. 

4th.  Greater  radius  3  inches.  Lower  surface  with  very  few  large 
pediccllariro,  eight  lower  and  seven  upper  marginal  plates,  the  outer- 
most two  the  most  swollen ;  all  the  lower  plates  bearing  a  spine ;  two 
or  three  of  the  upper  ones  near  the  ends  of  the  rays  bearing  small 
spines,  and  many  of  them  with  a  few  scattered  ])edicellariie.  Central 
dorsal  spine  surrounded  by  ten  spines,  and  only  one  of  the  interradial 
regions  having  a  spine  near  the  margin.  Five  or  six  spines  along  the 
middle  of  the  rays. 

5th.  A  specimen  of  the  same  size  as  the  last.  Lower  and  upper  mar- 
ginal plates  without  tubercles  or  spines,  except  two  or  three  of  each 
at  the  end  of  each  ray,  which  bear  small  spines  ;  most  of  them  bearing 
scattered,  large,  oblong,  sessile  pedicellariie.  Interradial  regions  with 
from  four  to  seven  large,  sharp  spines. 

6th.  The  largest  specimen,  with  the  greater  radius  3"75  inches. 
Lower  surface  nearly  destitute  of  pedicellariie,  a  few  very  small  ones 
on  most  of  the  upper  marginal  plates.  The  latter  are  more  uniform 
in  size  and  shape  than  usual,  from  tliree  to  five  of  the  outermost 
bearing  small  spines,  the  rest  without  spines  or  tubercles,  except  that 
one  of  the  middle  ones,  on  three  of  the  interradial  margins,  bears 
a  spine.  Central  dorsal  spine  surrounded  by  ten  spines,  with  two 
other  spines  irregularly  placed  within  the  ring.  The  median  row  of 
spines  along  the  rays  has  from  seven  to  ten  spines.  The  interradial 
regions  bear  from  nine  to  thirteen  spines  in  unequal,  but  somewhat 
regular,  grouj)s. 

7th.  A  specimen,  having  the  greater  radius  3-3  inches,  has  groups 
of  from  six  to  eight  interambulacral  spines  in  the  iinier  row.  Each 
of  the  interradial  spaces  beneath  bears  from  two  to  six  stout,  unequal, 
irregularly  pla(;ed  pedicel  la  ria9.  There  are  eighteen  lower  and  sixteen 
upi)er  marginal  plates  along  each  interradial  margin,  all  of  which  are 
destitute  of  pedicellaria*.  Each  of  the  lower  ones  bears  a  short,  blunt 
spine,  largest  near  the  end  of  the  rays.  The  three  upper  plates  near- 
est the  ends  of  the  rays  alone  bear  spines,  the  rest  are  evenly  granu- 
lated. There  are  from  seven  to  nine  spines  along  the  median  ridge  of 
the  rays  and  from  four  to  six,  regularly  placed,  in  the  interradial 
regions.  I  besides  the  usual  ten  spines  around  the  central  one,  there 
are  four  others,  forming  an  imperfect  inner  circle  around  it  and  corres- 
ponding to  four  of  the  radial  rows. 
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GoniodlsCUS  Stella  Verrill,  sp.  nov .♦ 

Form  pentagonal,  with  short,  acute  rays,  and  regularly  concave 
sides.  Radius  of  rays  to  that  of  disk  as  8 : 6.  Marginal  plates,  in  a 
S{)ecimen  one  half  inch  from  center  to  end  of  rays,  five  on  each  side 
of  rays,  those  above  and  below  corresponding.  These  plates  are 
squarish,  about  as  broad  as  long,  diminishing  regularly  to  the  tips  of 
the  rays.  The  interambulacral  plates  bear  each  three  or  four  short 
spines  of  which  the  central  one  is  slightly  longer  and  larger ;  these 
form  a  single  range  along  the  groove.  Outside  of  these  there  is  a  row 
of  slightly  longer  and  much  stouter,  flattened,  oval,  blunt  spines,  which 
do  not  reach  the  end  of  the  rays,  llie  ventral  plates  are  closely 
granulated,  those  nearest  the  margin  bearing  one  and  sometimes  two 
small  rounded  tubercles  on  the  center.  The  marginal  plates,  above 
and  below,  are  closely  and  finely  granulated ;  the  two  of  the  lower 
series,  next  the  end  of  the  rays,  bear  each  a  small  rounded  tubercle. 
The  dorsal  surface  is  covered  by  very  regular  hexagonal  plates, 
which  are  covered  by  rounded,  unequal  granulations,  coarser  and  less 
crowded  than  those  of  the  margin.  These  plates  are  nearly  fiat  and 
each  is  surrounded  by  six  pores,  placed  at  the  angles,  except  a  few  of 
those  opposite  the  angle  between  the  rays,  which  lack  a  part  of  the 
pores.  The  central  area  is  surrounded  by  five  somewhat  larger  plates, 
corresponding  with  the  intcrradial  spaces,  and  by  five  others  a  little 
more  prominent  outside  of  these,  alternating  with  them  and  corres- 
ponding with  the  rays,  which  have,  along  the  central  line,  a  row  of 
plates  that  are  a  little  more  prominent,  but  not  appreciably  larger  than 
those  of  the  general  surface.  The  anus  is  central,  surrounded  by  fine 
irregular  plates.     Color,  in  alcohol,  grayish  yellow. 

The  only  specimen  seen,  which  is  probably  young,  is  '48  inch  from 
center  to  end  of  rays ;  "3  to  edge  of  disk ;  length  of  largest  marginal 
plates  '08 ;  diameter  of  medium  sized  dorsal  plates  '05  of  an  inch. 

Cape  St.  Lucas,  Cal., — J.  Xantus  (ColL  Smithsonian  Institution). 

Since  the  above  has  been  put  in  type,  another  large  specimen  has 
been  sent  us  from  Zorritos,  Peru,  by  Mr.  Bradley,  agreeing  in  most  of 
its  features  with  the  one  described,  but  having  characters  that  cause 
it  to  approach  Nidordlia  armata.  This  specimen,  therefore,  leads 
me  to  suspect  that  both  may,  possibly,  prove  to  be  the  young  of  the 
latter. 

Tlie  Zorritos  example  measures,  from  the  center  to  end  of  rays,  '72 ; 
to  edge  of  disk  -48.  Six  plates  on  the  sides  of  the  rays,  above  and 
below.  Most  of  the  ventral  plates  bear  a  small  rounded  tubercle; 
the  larger  spines  of  the  row  outside  the  ambulacral  grooves  are  stout, 

*  This  has  ainoe  been  asoertained  to  be  the  young  of  the  preoeding  apedes, — ^Reprint 
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short,  and  flattened,  diminishing  to  the  end  of  the  rays.  The  outer- 
most two,  lower,  marginal  plates  bear  a  small  rounded  tubercla  The 
plates  of  the  upper  surface  are  regularly  arranged,  polygonal,  sur- 
rounded by  from  six  to  ten  pores,  and  bearing  oblong,  sessile  pedicel- 
laria',  which  do  not  rise  above  the  granules ;  five  of  the  plates  around 
the  center,  corresponding  to  the  median  line  of  the  rays,  are  more 
prominent  and  bear  short,  thick,  round-topped,  naked  tubercles,  form- 
ing a  pentagon ;  from  these  a  line  of  ten  plates  extends  along  the 
middle  of  each  ray,  a  few  of  them  bearing  one  or  two  very  small, 
rounded  tubercles.  The  middle  of  the  disk  is  a  little  more  elevated 
than  in  the  smaller  si)ecimen. 

Linckia. 

We  follow  Dr.  LtLtken  in  retaining  the  name  Linckia  (Nardo,  in 
part)  for  the  group  having  the  Asterias  loBvigata  T-inn.  as  its  type, 
not  deeming  its  previous  use  in  Botany  a  suflicient  reason  for  reject- 
ing it.  This  genus  corresponds  nearly  with  Linckia  of  Gray  and 
includes  the  typical  species  of  Nardo.  It  corresponds  with  the  sec- 
tion h  of  Ophidiaster  in  the  "System  der  Asteriden"  of  M Oiler  and 
Troschel.  L,  xinifascialis  departs  considerably  from  this  generic  type, 
and  may  ultimately  require  separation. 

For  the  genus  Ophidiaster  we  take  0.  ophidianua  Agassiz,  as  the 
type,  as  most  authors  have  done.  Thus  it  corresponds  to  the  group 
as  restricted  by  Gray  and  by  LUtken,  and  nearly  to  the  section  a  of 
Muller  and  Troschel. 

For  the  group  typified  by  Asterias  variolata  Lam.,  we  have  adopted 
Gray's  name,  Nardoa^  which  has  two  years  priority  over  Set/taster  of 
Mailer  und  Troschel,  and  has  the  same  species  for  its  type,  although 
some  additional  species  were  added  to  it  by  the  latter  authors.  This 
group  corresponds  in  part  to  Linckia^  of  Nardo  and  of  Agassiz,  and 
to  Scytaster^  as  restricted  by  Ltltken. 

Linckia  iini&scialis  Gray- 

Linckia  (Phataria)  unifaacialis  Graj.  loc.  dt,  1840. 

Ophidiaster  {Linckia)  unifascicUia  Ltktken,  Eritiske  Bemaerk.  om  forakj.  Sos^'emer, 
Vi<lensk.  Meddelelser,  1864,  p.  166. 
f  Ophidiaster  suiuraUis  Miill.  and  Troschel.  System  der  Asteriden,  p.  30,  1842. 

We  have  received  a  large  number  of  specimens  of  this  species  from 
Panama  and  the  Pearl  Islands,  and  Zorritos,  Peru,  collected  by  Mr. 
Bradley,  and  from  Cape  St.  Lucas,  collected  by  J.  Xantus  for  the 
Smithsonian  Institution.  Dr.  Gray's  specimens  were  collected  by 
Ilugh  Cuming  in  the  Bay  of  Carracas,  on  rocks  at  low  water.    Dr. 
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Lutken  received  his  specimens  from  Cape  St.  Lucas  through  the  Smith- 
sonian Institution,  and  one  from  Acapulco  from  the  Museum  of  Comp. 
Zoology. 

The  disk  is  small  and  the  rays  arc  slender,  slightly  tapering, 
rounded-triangular.  Proportion  of  radii  as  7  or  8 : 1.  llie  mature 
specimens  of  average  size  have  the  greater  radii  3-7  inches;  the 
smaller  '5 ;  width  of  rays  at  base  "5. 

Tlie  interamhulacral  plates  bear  an  inner  double  row  of  short, 
crowded,  papilla-like,  alternately  unequal  spines,  and  an  outer  row, 
close  to  the  inner,  of  similar  form,  but  stouter  and  nearly  uniform  in 
size.  The  plates  are  placed  oblicjuely  and  each  one  bears  on  its  inner 
side  a  very  small  blunt  spine,  and  a  little  more  outwardly  and  to  one 
side,  a  much  stouter  one,  which  is  Hat,  broad  and  truncated  at  the 
end,  but  narrowed  at  base,  and  so  arranged  that  the  smaller  ones 
stand  ^-ithin  and  appear  to  alternate  with  them.  On  its  outer  por- 
tion each  plate  also  bears  a  still  larger  and  stouter,  bnt  scarcely 
longer,  truncated  spine,  forming  the  outer  row.  The  lower  side 
of  the  rays,  outside  of  the  interambnlacral  plates,  is  fonned  by  four 
or  five  rows  of  small,  squarish,  equal,  and  regularly  arranged  plates. 
Beyond  and  joining  these  along  the  sides  of  the  rays  there  is  a  row  of 
similar  plates,  but  more  than  twice  as  large.  Above  these,  and  occu- 
pying about  half  the  width  of  the  sides  of  the  arms,  there  is  a  con- 
tinuous longitudinal  belt  of  pores,  without  intervening  plates.  Along 
the  middle  of  the  arms  there  is  a  wide  belt  of  irregular,  angular, 
crowded  plates,  larger  and  more  convex  than  those  of  the  lateral  rows. 
The  plates  are  everywhere  covered  witli  similar,  crowded,  coarse, 
rounded  granules,  which  are  largest  near  the  ambulacral  grooves. 
The  poriferous  belts  are  covered  with  finer,  rounded  granules.  The 
madreporic  plate  is  large,  irregular  in  form,  adjacent  to  the  convex, 
central,  anal  area. 

Color,  in  alcohol,  light  yellow  or  reddish. 

I  am  unable  to  find  anything  in  the  deseri])tion  of  Ophicliaster 
sutundis  M.  and  Tr,  by  wliich  it  can  be  distinguished  from  this  spe- 
cies.    Its  origin  was  unknown. 

A  somewhat  larger  specimen,  without  authentic  locality,  presented 
to  the  Boston  Society  of  Natural  History  by  Mr.  Horace  Mann,  dif- 
fers in  having  the  lateral  poriferous  region  divided  into  two,  for  one 
or  two  inches  from  the  base  of  the  rays,  by  a  row  of  plates  like  those 
of  the  dorsal  series,  with  which  they  unite  outwardly,  forming  thus 
a  wider  region  of  plates  without  pores  on  the  outer  part  of  the  rays. 
This  specimen  has  also  three  madreporic  plates,  regular  and  normal 
in  structure.     The  inner  interambnlacral  plates,  near  the  base  of  the 
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rays,  form  only  a  single  scries,  alternately  larger  and  smaller,  the 
larger  ones  broad,  fiat,  truncated.  Outside  of  these  a  row  of  larger 
ones,  similar  in  form,  but  much  stouter. 

Tliis  form,  which  does  not  appear  to  be  a  distinct  species,  may  be 
Linckin  hifasclalis  Gray.     It  occurs,  also,  at  Cape  St.  Lucas. 

Ophidiaster  pyramidatus  Gray. 

Ophtdiast^r  {Phiria)  pyramidatus  Gray,  Ann.  and  Mag.  Xat  Hist,  1840. 
Ophidinater  pornsUaimua  Liitken,  op.  cit.,  1859. 

]\Ir.  Bradley  has  sent  numerous  specimens  of  this  species  from  Pan- 
ama and  the  Pearl  Islands.  We  have  also  received  specimens  from 
the  Smithsonian  Institution  collected  at  Cape  St.  Lucas  by  J.  Xantus. 
Dr.  (xray's  specimens  came  from  the  Bay  of  Caraccas,  West  Columbia, 
on  rocks, — Hugh  Cuming.  Dr.  Lutken  received  his  from  Puntarenas. 
It  therefore  has,  like  the  last  si>ecics,  a  range  extending  through  the 
whole  extent  of  the  Panamic  Zoological  Province.  It  occurs  on  the 
reef  at  l*anama,  ^vith  the  last,  at  extreme  low-water  of  spring  tides, 
among  rocks. 

The  original  description  by  Dr.  Gray  is  as  follows  :  "  Rays  suban- 
gular,  elongate,  nearly  four  times  as  long  as  the  width  of  the  pyram- 
idal body,  with  seven  rows  of  tubercles ;  the  central  dorsal  series 
much  the  largest ;  spines  near  the  ambulacra  ovate,  subacute." 

Our  numerous  specimens  show  that  the  pyramidal  form  of  the  body 
is  merely  due  to  the  j^ate  of  preservation,  the  specimens  in  alcohol 
showing  little  or  nothing  of  this  character,  while  in  a  part  of  the 
dried  specimens  it  is  pretty  well  marked. 

The  ratio  of  the  greater  to  the  smaller  radius  is  as  7  or  8: 1.  A 
specimen,  with  rays  4*6  inches  long,  has  the  radius  of  the  disk  '6 ; 
width  of  rays  at  base  "7  ;  elevation  of  dorsjil  surface  of  disk  '9. 

The  rays  are  rounded,  somewhat  swollen,  tapering  very  slowly  to 
the  thick,  obtuse,  rounded  ends.  Tlic  rays,  in  small  specimens,  and 
those  that  are  in  the  process  of  restoration  after  being  broken,  have 
more  acute  tips. 

The  interambulacral  plates  bear  two  elongated,  blunt  spines  on  the 
inner  edge,  of  which  the  one  nearest  the  mouth  is  a  little  longer  than 
the  other  and  twice  as  thick,  flattened  and  subclavate  at  the  ends. 
These  form  a  single,  crowded  row  of  alternately  larger  and  smaller 
spines  along  the  edges  of  the  ambulacral  furrows.  Outside  of  these 
there  is  a  row  of  distant,  short,  stout  spines,  blunt  at  the  ends  and 
narrow  at  the  bases,  which  arise  from  the  outer  part  of  every  second 
or  third  plate.  Joining  the  outer  edges  of  the  interambulacral  plates 
th(»re  is  a  close  row  of  stout,  somewhat  convex  plates.    At  intervals 
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of  one  or  two  of  these  plates  transverse  series  of  two  or  three  or 
more  smaller  plates  connect  this  row  with  a  similar  row  of  lari^er 
convex  plates  along  the  sides  of  rays,  thus  leaving  oblong  spaces 
which  are  occupied  by  numerous  pores.  Three  other  longitudinal 
belts  of  similar  poriferous  spaces,  alternating  with  rows  of  convex 
plates,  occupy  the  sides  of  the  rays,  while  along  the  dorsal  median 
line  there  is  a  broader,  irregular,  often  double  row  of  larger  and  more 
irregular  plates. 

The  whole  surface,  above  and  below,  is  covered  by  coarse,  short, 
convex  granulations,  with  other  minute  ones  intervening.  Sessile 
pedicellaria),  with  oval  openings,  scarcely  raising  above  the  granules, 
are  scattered  on  the  lateral  plates,  and  numerous  smaller  ones  occur 
among  the  pores.  They  often  have  the  slit  divided  across  the  middle, 
so  as  to  appear  double. 

Color,  in  alcohol,  dark  grayish  or  yellowish  brown,  when  dry,  often 
tinged  with  purplish  brown  above.  In  life  variegated  above  with 
purple  and  brown. 

Mithrodia  Bradleyi  Vemii,  gp.  nov. 

Disk  small;  rays  five,  round,  elongated,  not  rigid ;  dorsal  surface 
coarsely  reticulated  and  covered  with  numerous,  small,  scattered, 
papillifomi  spines,  and  with  a  median  and  about  three  lateral  rows 
of  large,  stout  spines,  roughened,  like  the  small  ones,  with  small 
spinule-like  granulations.  4 

Radii  as  7  : 1.  Length  of  rays  from  the  center  4*3  inches;  radius 
of  disk  "6  ;  width  of  arms  at  base  '6,  somewhat  enlarged  farther  out ; 
length  of  longest  spines  '25,  diameter  '08.  The  interambulacral  plates 
bear  an  inner  row  of  very  slender,  small,  sharp  spines,  from  five  to 
seven^to  each  plate,  the  middle  ones  longest,  forming  rounded  clusters, 
in  which  the  spines  are  connected  together  by  a  web  to  the  ends ;  and 
close  to  these,  on  the  outside,  a  simple  series  of  much  longer,  stout, 
round,  strongly  granulated  spines,  one  to  each  plate,  most  of  which 
have  enlarged  tips.  Outside  of  these  the  ventral  and  lateral  parts  of 
the  rays  are  openly  and  coarsely  reticulated  and  bear,  on  each  side, 
three  irregular  rows  of  large,  distant  spines,  those  of  the  first  row, 
near  the  interambulacral  spines,  shorter  and  more  numerous  than  the 
others,  which  are  separated  by  distances  about  equal  to  their  length. 
All  these  spines  are  movable  at  base,  and  are  round,  somewhat  taper- 
ing, obtuse  or  rounded  at  the  ends,  and  covered  with  closely  crowded, 
coarse,  elongated  grains,  which  become  longer  and  more  spiniform  at 
the  tips  of  the  spines.  The  dorsal  surface  of  disk  and  rays  is  less 
firm,  and  more  finely  reticulated,  bearing  very  numerous,  scattered, 
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small,  roughly  granulated  spines  (some  of  which  also  occur  among 
the  lateral  spines),  and  an  imperiect  median  row  of  large,  distant 
ones,  like  those  of  the  sides,  but  somewhat  smaller.  The  entire  sur- 
face, between  the  spines,  is  covered  with  coarse,  rough  granules. 
Madreporic  plate  subcentral,  small,  narrow,  elongated,  composed  of 
a  few  radiating  lamelln.     Color,  in  alcohol,  reddish  brown. 

Panama, — F.  II.  Bradley.  One  specimen,  at  low-water  of  spring 
tides,  on  rocks.* 

This  species  is  interesting  as  showing  the  propriety  of  retaining 
Gray's  genus  Mithrodia,  which  was  established  to  receive  M.  »pmu- 
losa  (I.iuck.  sp.)  and  J/,  clavigera  (Lamarck  sp.).  The  former  is  said 
to  be  an  Asteraxianthion  by  ^I Oiler  and  Troschel,  and  the  latter  seemfl 
to  be  but  little  known.  For  these  reasons  the  necessity  of  retaining 
this  genus  has  been  doubted  by  some  authors.  The  present  species, 
however,  which  agrees  well  with  the  characters  assigned  by  Gray, 
and  must  be  closely  allied  to  M,  clavigera^\  cannot,  with  propriety, 
be  united  to  any  other  genus.  It  is  not  at  all  allied  to  Aaterias 
{Asteracanthion  M.  and  Tr.),  but  approaches  more  nearly  to  Ophidir 
aster  and  allied  genera.  The  ambulacral  pores  are  large  and  form 
but  two  rows. 

Heliaster  helianthus  Gray. 

Asterias  helianthus  Lamarck ;  Blaiiiville,  Actinologie,  tab.  23,  fig.  6. 

Asterias  (Hdiaster)  heliani^tu  Gray,  Ann.  and  Mag.  N.  H.,  lat  series,  vi,  p.  180, 1840. 

Asieraeanthion  Jielianthta  Mull,  and  Tr.,  Sjst,  p.  18,  1842. 

Numerous  specimens  of  this  species,  both  large  and  small,  were 
sent  from  Callao,  and  a  few  from  Paita,  Peru,  by  JMr.  Bradley,  a  part 
preser\'ed  in  alcohol  and  a  part  dried.  It  occurs,  also,  at  Caldera, 
Chili,— Capt.  W.  H.  A.  Putnam  (Coll.  Essex  Institute).  It  is  found  on 
rocks  at  low-water,  adhering  very  firmly. 

Disk  broad,  rays  short,  slender,  about  thirty  or  thirty-five.  Radii 
as  8  :  5.  A  medium-sized  specimen  measures  from  center  to  end  of 
rays  4  inches ;  to  edge  of  disk  2*6 ;  length  of  rays  beyond  disk  varia- 
ble, longest  about  1  '5. 

The  interambulacral  plates  bear  a  single  row  of  rather  long,  stout, 
blunt  spines,  one  to  each  plate,  a  large  and  small  one  often  alternat- 
ing ;  outside  of  these,  but  near  them,  the  veatral  plates  bear  about 


*  Two  specimens  have  since  been  sent  from  La  Paz,  bj  J.  Pedersen, — Reprint. 

f  Another  species  of  this  genus,  with  remarkably  long  arms,  which  must  be  nearly 
allied  to  the  M.  ctovigera^  was  collecteil  at  the  Sandwich  Islands  by  Mr.  Horace  Mann, 
and  by  him  presented  to  the  Boston  Society  of  Natural  History. 
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throe  rows  of  Bpinos,  which  are  crowdeil  and  rather  indistinct,  decreas- 
ing in  k'lit^th  outwanlly  from  the  ainbulacral  grooves,  those  of  the 
first  row  being  of  about  the  same  size  and  shape  as  the  interambula- 
cral.  Heyond  these  on  tlie  sides  of  the  rays  there  are  three,  more 
distant,  regular,  h)ngitudin:il  r«»ws  of  short  spines,  those  of  the  two 
lowest  being  conieal  and  somewhat  sharp ;  those  of  the  upper  flat- 
tened, and  blunt,  or  dilated  at  tlie  ends.  On  the  dorsal  side,  eacli  ray 
has  a  crowded,  irregular,  broad,  median  belt  or  row,  and  a  more 
simple,  crowded,  marginal  row  on  each  side,  all  of  which  extend  to 
the  central  area  of  the  disk,  where  the  spines  become  very  numerous 
and  irregularly  crowded.  All  the  s]»ines  of  the  upper  surface  are 
short  and  thi<'k,  with  enlarged,  rounded  tips.  Xumerous,  very  small, 
short,  pointed  pedicellari:e  are  scattered  over  the  surface  between  the 
spines,  :ind  beneath,  among  the  lateral  and  ventral  spines,  there  are 
other  much  larger  ones,  which  are  short,  broad-oval,  with  pointed 
tips,     ^[adreporic  ]>latc  small,  inconspicuous,  irregular. 

Color,  in  life,  dark  greenish  brown,  the  spines  reddish,  yellowish,  or 
light  green. 

Heliaster  microbrachia  Xtmtus,  Proc.  Phil.  Acad  Nat.  ScL,  i860,  p.  568. 

A  few  specimens  that  appear  to  be  identical  with  this  species  were 
collected  by  Mr.  Bradley  at  Panama  and  the  Pearl  Islands,  on  rocks 
at  low- water,  and  in  cavities  higher  up.  The  original  specimens  of 
Mr.  Xantus  were  obtained  at  Cape  St.  Lucas. 

Disk  very  broad,  rays  relatively  shorter  than  in  the  preceding, 
small,  slender,  about  thirty  in  number.  Kadii  about  as  3  :  2.  A  me- 
dium-sized specimen  measures  from  center  to  end  of  rays  '2*8  inches; 
from  center  to  edge  of  disk  *2  ;  the  free  part  of  the  rays  varies  in 
length  from  '5  to  1  inch. 

The  interambulacral  )>lates  bear  a  single  row  of  slender,  blunt 
spines,  which  are  quite  long  toward  the  mouth,  but  shorter  than  in 
])recetling  species  on  the  free  part  of  the  rays;  small  spines  frequently 
alternate  with  the  larger  ones.  Outside  of  these  along  the  lower  and 
lateral  sides  of  the  rays  there  are  about  four  regular  longitudinal  rows 
of  longer  and  stouter  spines,  not  clearly  distinguishable  into  ventral 
and  lateral,  but  those  of  the  upper  rows  are  more  flattened  and  clavate 
at  the  ends.  The  dorsal  side  of  the  rays  is  covered  with  nimierous, 
small,  slender,  subacute,  nearly  equal  spines,  arranged  along  each 
margin  in  a  distinct  row,  which  extends  inward  on  the  disk,  but  not 
fonniiig  a  distinct  median  row,  the  surface  between  the  marginal  rows 
being  nearly  evenly  covered  with  the  spines,  among  which  indications 
of  five  or  six  indistinct  rows  may,  sometimes,  be  traced.     The  surface 
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of  the  disk  is  thickly  covered  with  similar  spines,  irregularly  scat- 
tered, except  toward  the  outer  part,  where  they  have  a  tendency  to 
fonn  radiating  rows  continuous  with  those  on  the  rays.  Minor  pedi- 
cellariie  small,  short  and  thick,  thinly  scattered  among  the  spines  on 
the  disk,  but  becoming  very  numerous  toward  the  end  of  the  rays, 
less  so  among  the  lateral  and  ventral  8i)ines.  Major  pediccUariie  not 
observed.     Madreporic  plate  rather  large,  oval. 

Color,  in  alcohol,  brownish  black  above,  yellowish  below. 

Tliis  species  is  closely  allied  to  the  preceding,  but  is  quite  different 
in  appearance.  It  may  by  distinguished  by  its  relatively  shorter 
rays ;  the  much  smaller  and  sharper  spines  of  the  upper  surface,  which 
are  much  more  numerous  and  scattered,  and  do  not  form  three  distinct 
rows  on  the  rays ;  by  the  larger  and  more  uniform  lateral  and  ventral 
spines,  which  are  crowded  toward  the  ambulacral  furrows. 

Heliaster  Cumingii  Gray. 

In  a  collection  from  Zorritos,  Peru,  Mr.  Bradley  has  sent  several 
specimens  of  various  sizes,  which  are,  perhaps,  the  species  described 
by  Gray.     He  also  collected  a  few  specimens  at  Paita. 

These  resemble  in  form  H,  h^lianthus^  but  have  exceedingly  short 
rays,  ranging  in  number  from  34  to  41.  One  of  the  largest  8|>ecimen8 
measures  from  the  center  to  end  of  rays  4*5  inclies ;  to  edge  of  disk 
3*8,  the  rays  being  mostly  about  half  an  inch  in  length.  A  smaller 
one  has  a  greater  radius  of  3*4  inches;  lesser  2*8.  The  length  of  the 
rays  varies  from  one-eighth  to  less  than  one-tenth  of  the  entire  diam- 
eter. The  spines  of  the  upper  surface,  also,  are  less  numerous,  and 
much  stouter,  with  more  swollen  tips,  which  are  rounded  and 
capitate.  They  are  arninged  in  a  regular,  simple,  marginal  row  on 
each  side,  and  an  irregular  median  seiies,  sometimes  forming  a  regular 
double  row,  all  the  rows  extending  inward  to  near  the  center  of  the 
disk,  where  they  become  irregularly  scattered,  but  have  nearly  the 
same  form  and  size.  The  interambulacral  spines  form  a  single  row, 
one  to  each  plate,  and  are  mostly  rather  stout,  with  enlarged,  blunt 
tips.  Outside  of  these,  toward  the  edge  of  the  disk,  there  is  a  row 
of  spines  of  about  the  same  length,  but  stouter  and  more  clavate, 
and  flattened  at  the  ends.  On  the  sides  of  the  rays  there  are,  in  ad- 
dition, two  or  three  imperfect  rows  of  similar,  but  shorter  and  more 
flattened  spines. 

Zorritos,  and  Paita,  on  rocks,  at  low-water, — F.  H.  Bradley. 

Under  the  name  of  Asterias  {Heiiaster)  Cumingii  Dr.  Gray*  very 
briefly  described  a  8])ecies,  allied  to  or  identical  with  this,  as  follows : 

*  Annals  and  Magazine  of  Natural  History,  1st  aeries,  yoL  vi,  p.  180,  1840. 
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"Arms  30  or  31,  very  short,  not  one-tenth  as  long  as  the  diameter  of 
the  body,  conical,  with  blunt  spines." 

"  Inhabits  Hood's  Island,  on  rocks  at  spring  tides,  H.  Cuming,  Esq." 

Heliaster  Kubiniji  Xantus,  loa  cit,  p.  668,  i860. 

A  good  specimen,  agreeing  well  with  this  species,  was  presented  to 
us  by  Mr.  Horace  Mann,  who  obtained  it,  with  several  otlier  charac- 
teristic Panamic  species,  from  Mr.  Pease  at  the  Sandwich  Islands. 
It  probably  came  from  Acapulco  or  Mazatlan.  Mr.  Xantus  obtained 
his  original  specimens  at  Cerro  Blanco,  oiF  Cape  St.  Lucas.* 

Disk  relatively  smaller  than  in  either  of  the  preceding  species; 
rays  twenty-three,  longer  and  rounder,  gradually  tapering.  Radii  as 
2:1.     From  center  to  end  of  rays  3*2  inches;  to  edge  of  disk  TO. 

The  interambulacral  spines  are  subequal  and  blunt,  and  form  a 
single,  close  row,  one  to  each  plate.  Just  outside  of  these  there  is  a 
row  of  longer  and  very  stout  ventral  spines,  obtuse  and  flattened  or 
clavate  at  the  ends.  Beyond  these  there  are  three  lateral  rows  of 
much  smaller  and  shorter,  tapering,  blunt  spines,  regularly  arranged. 
The  dorsal  surface  of  the  rays  has  five  regular  rows  of  larger,  short, 
obtuse,  and  mostly  clavate  spines,  the  median  row  having  larger 
spines  than  the  two  on  each  side,  which  are  regular  and  equally 
8)»aced.  All  the  dorsal  rows  extend  inward  to  the  central  area  of  the 
disk,  where  the  spines  become  irregularly  scattered,  and  much  larger 
and  stouter,  with  dilated,  truncate,  or  even  concave  ends.  Minor 
pedicellarisB  very  small,  ovate,  pointed,  very  numerous  on  the  upper 
side  of  the  rays  near  the  ends,  and  among  the  lateral  and  ventral 
spines.  Madreporic  plate  small,  very  convex,  about  half  an  inch  from 
the  center. 

This  species  is  very  different  from  the  two  preceding.  It  is  readily 
distinguished  by  its  fewer,  longer,  and  rounded  rays ;  by  the  five  reg- 
ular rows  of  spines  on  their  dorsal  surface;  by  the  larger,  stout 
spines  of  the  central  part  of  the  disk,  often  dilated  and  capitate  or 
concave  at  the  end ;  by  the  very  stout  spines  of  the  first  ventral  row ; 
and  smaller  and  more  equal  interambulacral  spines. 

Dr.  Gray  has  very  briefly  described,  in  the  work  previously  cited 
under  the  name  of  Asteriaa  {Heliaster)  vitdtiradiata^  a  species  that 
seems,  in  some  respects,  allied  to  this.  His  description  is  as  follows : 
"Arms  22  or  24,  cylindrical,  elongated,  tapering  at  the  ends,  one-third 
longer  than  the  diameter  of  the  body;  the  dorsal  series  of  spines 
rather  longer  and  mere  compressed. 

Inhabits  Hood's  Island, — H.  Cuming,  Esq." 

*  Capt  J.  Pederscn  has  reoontlj  sent  it  from  La  Paz, — Reprint 
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Whether  the  Hood's  Island  referred  to  be  the  one  in  the  Galapago 
Group,  bearing  that  name,  is  somewhat  uncertain. 

In  the  character  of  the  dorsal  spines  and  the  much  longer  rays,  his 
description  differs  widely  from  our  specimen, 

Stichaster  aurantiacus  VerriU. 

Asterias  aurantiacua  Meyen,  Reise  urn  die  Erde,  1834. 
Stichaster  striatus  Mull,  and  Trosch.,  Wieg.  Arch.,  vi,  B.  ii,  p.  323,  1840. 
Ihnia  ailantica  Gray,  Ann.  and  Mag.  Nat  Hist,  vi,  p.  180,  Nov.,  1840. 
AaUfracanthion  aurantiacua  Mull,  and  Trosch ,  System  der  Asteriden,  p.  21,  1842. 

Numerous  specimens  of  this  species  were  obtained  by  Mr.  Bradley 
at  Callao,  Peru,  on  rocks  at  low-water  mark.  It  has  also  been 
described  from  ChilL 

Its  color  in  life,  according  to  Mr.  Bradley,  is  bright  orange ;  dried 
specimens  are  dull  yellow. 

The  following  species,  which  was  omitted  in  its  proper  place,  on 
page  272,  following  X.  tesselata^  is  inserted  here  chiefly  on  account  of 
the  peculiar  interest  connected  with  its  geographical  distribution. 

Ludia  HellonSd  Lutken,  Kntske  Bemffirkn.,  Vidensk.  Meddelelser,  1 864,  p.  133. 

Two  specimens,  apparently  identical  with  this  species,  were  collected 
at  Callao,  Peru,  by  Mr.  Bradley.  Tlie  specimen  described  by  Dr. 
Lutken  was  believed  to  have  come  from  Guayaquil.  If  this  be  true, 
it  is  the  only  instance  known  to  me  of  a  species  of  starfish  common 
to  the  Peruvian  and  Panamic  fauns,  except  Heliaster  Cumingii^  but 
neither  of  these  have  been  found  at  Panama. 

Our  largest  specimen,  preserved  in  alcohol,  has  a  greater  radius  of 
3*7  inches;  lesser,  '5.  Another  dried  specimen  is  about  half  as  large. 
The  five  rays  are  narrow,  more  convex  than  usual  in  this  genus, 
scarcely  depressed,  the  edges  not  thin.  Interambulacral  plates  bearing 
three  spines  (occasionally  but  two)  the  inner  one  slender  and  shorter 
than  the  others,  curved,  the  outer  one  stoutest,  straight,  a  little  longer 
than  the  middle  one.  Ventral  plates  bearing  very  small,  slender, 
papillary  spines,  and  a  transverse  row  of  about  five  large  blunt  ones, 
increasing  in  size  to  the  margin,  the  longest  about  equal  to  the  outer 
ones  on  the  interambulacral  plates.  The  paxillae  of  the  upper  surface 
are  unequal  in  size,  the  large  ones  are  arranged  in  transverse  rows  of 
about  six  on  each  side  of  the  rays,  and  bear  a  short,  blunt  spine  in 
the  middle,  surrounded  by  8  to  12  very  small,  shorter  radiating  papil- 
Iffi.  Smaller  paxillaB  are  scattered  among  these  and  also  occupy  the 
disk  and  middle  of  the  rays. 

Color,  in  alcohol,  yellowish,  mottled  with  dark  brown  above. 
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Order,  ECHINOIDEA. 

In  the  identification  of  several  species  of  the  following  Echini  I 
have  been  greatly  aided  by  Mr.  Alexander  Agassiz,  of  the  Museum 
of  Comparative  ZoOlogy,  who  kindly  compared  with  nie  a  set  of  our 
specimens  with  the  types  of  species  described  by  himself  in  the  Bulle- 
tin of  the  Museum,  and  also  gave  in  exchange  authentic  specimens 
bf  several  of  those  s|)ecies.  Without  this  assistance  some  of  the  iden- 
tifications could  not  have  been  made  with  so  much  certainty  as  was 
desirable. 

CidaxiS  ThOUarsii  Valenciennes. 

CidarU  Thouarsii  Agassiz  and  Desor,  CataL  Rais.  des  Echinides,  Ann.  des  Set  Nat., 
vi,  p.  326,  1S46. 

Mr.  Bradley  has  sent  numerous  specimens  of  this  species  from 
Panama  and  the  Pearl  Islands,  where  it  occurs  among  rocks  and  in 
cavities  at  low-water.  It  has  been  described  from  the  Galapugo 
Islands  and  California  (Ag.  and  Des.  Cat.  Rais.).  The  Smithsonian 
Institution  has  presented  specimens  from  Cape  St.  Lucas,  collected  by 
J.  Xantus.* 

This  is  closely  allied  to  C.  annulata  Gray,  common  at  Aspinwall 
and  the  West  Inflies,  but  differs  in  the  wider  and  more  closely  granu- 
lated median  area  of  the  interambulacra  and  in  having  much  stouter 
and  relatively  shorter  spines,  which  are  more  coarsely  sculptured  on 
the  surface.  The  large  spines  are  round,  largest  a  short  distance 
above  the  base,  and  then  slightly  and  gradually  diminish  to  near  the 
ends,  which  are  enlarged  and  obtuse.  A  specimen  1*25  inches  in 
diameter  has  the  large  spines  1*3  long, '15  in  diameter.  The  small 
spines  at  their  bases  are  flat,  thin,  spatulate,  obtuse  at  the  ends.  The 
ovarian  plates  form  a  regular  five-rayed  star,  more  distinct  than  in  C, 
annidi/ta.  Color  of  the  larger  8|>ecimens,  when  diy,  deep  brown, 
with  the  larger  spines  liglit  purplish  brown.  Young  specuuens,  in 
alcohol,  have  the  spines  light  purple,  banded  with  white. 

Diadema  Mexicana  A.  Agassiz,  Bulletin  MuB.  Comp.  ZooL,  No.  2,  p.  20,  1863. 

We  have  received  from  the  Museum  of  Comparative  ZoOlogy, 
through  the  kindness  of  Mr.  A.  Agassiz,  a  good  example  of  this  spe- 
cies, collected  by  him  at  Acapulco.  In  the  Smithsonian  Institution 
there  are  a  few  young  specimens,  apparently  of  the  same  species, 
collected  at  Cape  St.  Lucas  by  J.  Xantus. 

Our  specimen  has  a  test  2*25  inches  in  diameter,  1*25  high;  diame- 

*  Sent  in  abundance  from  La  Paz,  by  J.  Pedersen, — Reprint 
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ter  of  tlie  actinnl  area,  not  including  iictinal  cuts,  I'lO;  extreme 
diameter,  including  cuts,  1  "25;  of  abactinal  area  '3;  longest  spines 
about  6  inches  in  length,  'OV  in  diameter. 

This  species  is  allied  to  D.  Antllltrwn  Phil,  of  Aspinwall  and  the 
West  Indies,  but  may  be  at  once  distinguished  by  its  much  larger 
actinal  area,  as  compared  to  the  abactinal  area,  or  to  the  diameter  of 
the  test.  In  D,  Mejftcana  the  proportion  of  the  actinal  area  to  the 
diameter  of  the  test  is  about  1 :  2-05,  in  2>.  Antillnrimi  as  1 :  2  3.  In 
Z>.  Mexlcana  the  large  tubercles  of  the  outer  interambulacral  rows 
continue  nearly  to  the  ovarial  plates,  diminishing  but  little  in  size, 
and  there  is  less  space,  also,  above  the  median  rows  than  in  the  other 
species. 

The  sutures  between  the  interambulacral  plates  are  rather  deep 
and  well  marked.  The  spines  are  very  long  and  sharp,  about  twice 
as  louij  as  the  diameter  of  tlie  test. 

Color  of  the  dried  specimen  brownish  black,  spines  black.  Young 
specimens  about  half  an  inch  in  diameter,  from  Cape  St.  Lucas,  have  the 
spines  regularly  banded  \i4th  deep  purple  alternating  with  purplish 
white. 

Echinodiadema,  gen.  nov. 

Test  depressed,  circular.  Actinal  cuts  slight.  Buccal  membrane 
with  five  principal  groups  of  oblong  scales,  bearing  numerous  slender 
spines  and  pedicel lariae.  Ambulacral  pores  trigeminate,  the  poriferous 
zones  wider  beneath,  where  the  rows  of  three  pairs  are  more  trans* 
verse.  Tubercles  arranged  much  as  in  Diadema, — two  principal  rows 
in  the  ambulacra,  and  four  in  the  interambulacra,  of  which  the  exter- 
nal ones  arc  smaller  and  border  the  poriferous  zones.  Anal  membrane 
small,  covered  with  small  scales.  Spines  long,  slender,  hollow,  extei> 
nally  resembling  those  of  Diadema. 

Echinodi-.idema  coronata  Verriii,  ap.  nov. 

Test  circular,  much  depressed,  actinal  opening  one  half  the  diam- 
eter of  test,  with  very  slight  cuts,  its  membrane  partially  covered  by 
^\{^  principal  groups  of  large  oblong  scales,  which  support  numerous 
slender,  somewhat  clavate  spines,  •!  inch  long,  and  numerous  short, 
rounded  pedicellariae.  Ambulacral  pores  large,  in  arcs  of  three  pairs, 
becoming  more  oblique  below,  where  the  zones  are  wider ;  tubercles 
in  two  rows,  rather  large,  with  a  median  zigzag  line  of  miliaries. 
Interambulacra  about  twice  as  wide  as  the  ambulacra,  with  two  rows 
of  tubercles,  somewhat  larger  than  those  of  the  ambulacra,  reaching 
the  abactinal  region ;  external  to  these  are  two  irregular  rows  of  small 
tubercles  bordering  the  ambulacra ;  and  between  them  two  imperfect 

Traxs.  Connecticut  Acad.,  Vol.  I.  38  Jums,  1867. 
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rows  of  about  the  samo  size,  arranged  altematelv,  with  smaller  mil- 
iaries  <cattere«l  amonir  them.  Tlie  three  uj»|iemio>t  tubercles  of  both 
the  ambulacnil  anil  iiiterambulacral  systems  are  very  small,  and  the 
two  next  the  last  bear  very  small  slender  spines  with  globular,  bright 
purple  tips.  The  ocular  and  genital  plate-  bt-ar  each  a  somewhat  lon- 
ger, si  en  tier  spine.  Abaetinal  system  small,  somewhat  angular,  de- 
pressc'l,  spines  twice  as  long  as  the  diameter  of  the  test,  rather  stout, 
with  conspicui»us  verticillations,  annulated  \*-ith  narrow  bands  of  pur- 
plish brown  and  light  V»rown. 

Diameter  of  test  '85  of  an  imh ;  height  'So.     Cai>e  St.  Lucas,  Lower 
Cal., — J.  Xantus.     From  the  Smithsonian  Institution. 

Astropyga  venusta  ?p  nov. 

Test  circular,  much  deprt»ssed,  nearly  flat  below,  fragile,  the  ambu- 
lacra considerably  elevatcil  above  the  general  surlace  on  the  upper 
side.  Actinal  area  about  one  third  the  diameter  of  the  test,  its  mem- 
brane covered  with  unetfual  scales.  Ambulacral  zones  about  one 
third  as  wide  as  interambulacral  at  the  periphery,  not  varying  much 
in  width  to  the  actinal  area,  but  tapering  gradually  to  a  point  on  the 
upper  surface  where  they  are  elevated  and  conspicuous.  Pores  in 
arcs  of  three  pairs,  which  are  much  more  oblique  above  than  below. 
Ambulacral  tubercles  alternating  in  two  rows,  variable  in  size,  largest 
on  the  lower  surface.  Intenimbulacral  tubercles  in  eight  principal 
rows,  the  four  median  not  extending  much  above  the  outer  curvature 
ot*  the  margin,  leaving  a  naked  portion  above.  The  tubercles  of  the 
external  row  are  largest  but  extend  only  a  little  further  toward  the 
center,  with  about  three  tubercles  more.  The  row  next  to  the  exter- 
nal has  much  smaller  tubercles  and  extends  to  the  summit.  Tlie 
naked  spaces  radiate  from  the  center  and  soon  fork,  one  branch  pass- 
ing down  between  the  secoml  and  third  rows  of  tubercles  along  each 
interambulacral  ]»order.  These  spaces  are  much  depressed  toward 
the  center  and  are  light  purple,  with  a  row  of  dark  purplish  spots 
extending  to  the  end  on  each  side,  just  within  the  secoml  row  of 
tubercles,  and  terminating  at  the  periphery.  The  color  of  the  lower 
surface  is  light  yellowish,  extending  upward  in  the  center  of  each 
interambulacnim  in  a  broad  petal-like  sjjace  between  the  purj.)le  forks 
of  the  naked  area ;  and  in  other  narrower  lobes,  embracing  the  am- 
bulacra and  outer  interambulacral  tubercles,  to  the  ocular  plates. 
Spines  very  slender  and  unequal  in  length,  the  longest  about  one  half 
the  diameter  of  the  test,  finely  barbed  and  longitudinally  striated, 
light  flesh-color,  or  grec^nish  with  narrow  bright  purple  bands.  Ac- 
tinal cuts  not  deep.  Diameter  23  inches;  of  actinal  area  "75;  of 
abaetinal  area  '35  ;  height  of  test  about  '75. 
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A  much  larger  specimen  has  a  test  4*4  inches  in  diameter,  with 
longest  spines  3*6  inches  long;  anal  area  '55  in  diameter;  genital 
plates  '35  in  length,  "28  in  breadth ;  ambulacra  "45  wide  at  the 
periphery. 

In  this  specimen  the  ambulacra  are  much  more  elevated  above  the 
abactinal  area  and  interambulacra  of  the  upper  surface  than  in  the 
smaller  ones.  The  genital  plates  are  large  and  acutely  triangular, 
projecting  considerably  into  the  interambulacral  spaces,  forming  a 
well-marked  star.  The  interambulacral  zones  are  over  five  times  as 
wide  as  the  ambulacral  at  the  periphery,  where  they  have  ten  or  twelve 
rows  of  large  tubercles,  with  a  few  small  tubercles  irregularly  scat- 
tered among  them.  Near  the  edge  of  ambulacral  zones,  on  each  side, 
a  row  of  primary  tubercles  extends  upward  to  the  fifth  plate  from 
the  abactinal  area ;  between  this  row  and  the  ambulacra  there  is  a 
row  of  smaller  alternating  tubercles  extending  a  little  higher;  and  on 
the  other  sid(»  another  similar  row  of  small  tubercles  ext4.'nding  as 
far  as  the  genital  plates.  The  next  row  of  primary  tubercles  attains 
only  to  the  perij>hery  ;  and  the  third,  counting  from  the  ambulacra, 
terminates  two  plates  below ;  the  fourth  extends  six  plates  higher 
than  the  third,  and  considerably  beyond  the  outer  arch  of  the  shell ; 
the  fifth  ceases  two  plates  earlier  than  the  fourth  ;  and  the  sixth  one 
plate  sooner,  or  scarcely  above  the  outer  arch.  The  me<lian  spine- 
bearing  area  of  the  ambulacra  has,  therefore,  a  broad  petal-like  form 
on  the  upper  surface,  reaching  about  midway  to  the  abactinal  area 
and  considerably  beyond  the  fourth  row  of  primary  tul^ercles,  its 
upper  portion  including  only  small  scattered  tubercles.  Its  outline 
is  well  defined,  owing  to  the  contrast  between  the  light  yellow  color 
of  this  area,  and  the  deep  purplish  brown  of  the  naked  space  above 
and  on  each  side  of  its  upper  portion.  The  ambulacral  tnb(?rcles  are 
unequal  in  size  and  form  two  irregular  rows. 

The  color  is  nearly  like  that  of  the  first  specimen  described,  but 
somewhat  darker.  Tlie  spines  of  the  upper  surface  are  greenish, 
banded  with  pui'ple ;  below,  yellowish  or  reddish  white  with  few 
purple  bands,  or  quite  plnin. 

Two  specimens  in  alcohol,  intermediate  in  size  between  those 
above  described,  agree  well  with  the  chnracters  indicated.  The 
buccal  membrane  bears  a  few  very  snudl  and  slender  s])ines,  scattered 
over  the  surface  and  more  numerous  near  the  mouth.  The  spines  of 
the  lower  surface  are  all  small,  slender,  rarely  exceeding  an  inch  in 
length,  the  largest  ones  enlarged  and  flattened  near  the  ends,  mostly 
light  yellow  in  color,  with  faint  bands  of  purple.  The  long  spines  are 
greenish  at  the  base  and  have  narrow  bands  of  bright  purple ;  the 
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short  spines  of  the  upper  surface  are  liglit  green,  with  narrow  purple 
bands. 

In  life,  according  to  Mr.  Bradley's  observations,  the  spots  along 
each  side  of  the  interanibulacral  zones  are  bright  blue  and  very 
conspicuous. 

Panama  and  Pearl  Islands ;'"  one  specimen  was  found  on  the  reef  at 
low-water,  the  others  were  dredged  in  four  or  five  fathoms,  on  shelly 
bottom, — F.  H.  Bradley. 

This  species  has  prol>ably  been  confounded,  hitherto,  with  A,  radiata 
of  the  Indian  Ocean,  at  Zanzibar,  etc. ,  to  which  it  is  closely  allied. 

BchinOCidariS  Stellata  (Blalnv.  sp.)  Agasslz  and  Des.,  Catal.  Rais.,  1846. 

Echinocidaria  incisa  A.  Agassiz,  Bulletin  Mus.  Coinp.  Zwlogy,  No.  2,  p.  20,  1863. 
EehinocidarU  longispina  Lutken,  Bidrag  til  Kundskab  om  Eohinideme,  p.  62,  Vidonsk. 
Meddelolser,  p.  130,  1K64. 

A  large  numl)er  of  specimens  of  this  species,  of  various  sizes,  were 
collected  by  Mr.  Bradley  at  Panama  and  the  Pearl  Islands,  where 
they  occur  at  low-water  mark  on  tlie  reef,  among  stones  and  in  crev- 
ices. At  Zorritos,  Peru,  he  obtained  many  8j>ecimen8  of  large  size, 
and,  also,  a  few  from  La  Union,  San  Salvador.  From  the  Essex  Insti- 
tute we  have  a  specimen  from  Margarita  Bay,  Lower  California.  It 
also  occurs  at  the  Galapago  Islands  (Agassiz  and  Desor),  and  at 
Guayamas  (A.  Agassiz),  and  Kealejo  (Dr.  Ltltken).  Mr.  Bradley  ob- 
tained one  living  specimen  at  Paita,  Peni. 

The  specimens  described  by  Mr.  A.  Ascassiz  were  not  fully  grown, 
and  differ  in  some  respects  from  larger  ones. 

A  specimen  from  Zorritos,  measuring  six  inches  in  diameter,  in- 
cluding the  spines,  has  spines  two  inches  in  length ;  others  have 
somewhat  shorter  spines.  The  spines  near  the  center  of  the  upper 
surface  are  quite  short,  but  increase  rapidly  in  length  toward  the 
periphery,  where  they  are  longest,  round,  moderately  slender,  gradu- 
ally tapering.  On  the  lower  side  they  diminish  rapidly  in  size  and 
length  and  have  flattened  tips;  around  the  actinal  area  they  are 
quite  small. 

A  specimen  having  the  test  2*1  inches  in  diameter,  and  V*^b  high, 
has  the  actinal  opening  1  inch  in  diameter ;  the  anal  area  '3 ;  from 
the  outside  of  an  ocular  plate  to  the  outer  point  of  the  opposite  geni- 
tal plate  '6  ;  length  of  genital  plates  "22 ;  greatest  width  '2  ;  breadth 
of  ambulacral  zones  at  periphery  '42 ;  of  interambulacra  '85.  Test 
usually  regularly  arched  above,  often  a  little  depressed. 

The  genital  plates  are  large,  pointed  outwardly,  and  project  into 
the  interambulacra  so  as  to  form  a  very  distinct  star ;  inwardly  their 


*  More  recently  sent  by  J.  Pedersen  from  the  Gulf  of  California,  near  La  Paz, — Reprint 
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sides  unite  togetlier  for  a  short  distance  so  that  the  ocular  plates  do 
not  join  the  anal  area ;  the  madreporic  phite  is  much  larger  than  the 
others.  Tlie  anal  area  is  broad-oval,  its  four  plates  usually  promi- 
nent.  The  ambulaeral  zones  are,  ordinarily,  somewhat  elevated  and 
in  some  cases  considerably  so,  giving  a  somewhat  pentagonal  form 
to  the  outline  of  the  test.  Tliey  bear  two  regular  rows  of  tubercles, 
nearly  as  large  as  the  interambuhicral  beneath  and  on  the  sides,  but 
becoming  very  small  above  and  disappearing  before  reaching  the 
summit.  Intcrambulacra  with  large  naked  median  spaces,  extending 
abr>ut  hall-way  to  the  periphery;  sutures  between  the  plates  rather 
deep  and  conspicuous.  The  plates  are  very  broad,  fifteen  forming 
each  vertical  series  in  the  specimen  above  measured.  Tlie  tubercles 
are  very  large  on  the  sides,  forming  six  vertical  rows,  which  are  not 
crowded.  The  two  middle  rows  are  represented  at  the  periphery  by 
a  few  tubercles  only ;  the  two  next  extend  from  the  actinal  area  to 
within  about  five  plates  of  the  summit ;  the  outer  row  on  each  side 
continues  even  to  the  ocular  plates,  but  the  two  or  three  upper  tubercles 
are  much  smaller  than  the  lateral.  Actinal  area  sul>pentagonal,  the 
cuts  shallow.  Auricles  short  and  broad,  the  supports  widely  separa- 
ted at  the  ends. 

Color  of  test,  in  dried  specimens,  grayish  or  purplish  brown, 
weathering  to  purplish  white  or  rose-color;  the  lower  half  or  the 
whole  of  the  outer  end  of  the  interambulacral  plates  deep  purple,  in 
the  naked  spaces  of  the  upper  surface,  forming  a  double  series  of 
conspicuous,  alternating,  angular  spots ;  genital  plates  variegated 
with  purple ;  spines  dark  purple. 

A  s])eeimen  1"35  inches  in  diameter  of  test  has  but  eleven  interam- 
bulacral plates  in  the  vertical  series  and  but  four  rows  of  Inrge 
interambulacral  tubercles,  with  a  very  few  belonging  to  a  fit\h  row. 
In  this  the  auricular  supports  are  short,  broad  at  the  ends,  where  they 
are  in  contact  or  overlap. 

Specimens  '4  in  diameter  have  but  eight  plates  in  the  vertical  series. 
Tlie  outer  row  of  interambulacral  tubercles  reach  the  sunmiit,  but 
the  intervening  rows  are  represented  only  by  three  or  four  irregularly 
placed  tubercles  on  the  lower  surface.  The  spines  are  mostly  flat- 
tened and  channeled  at  the  ends,  the  longest  equaling  the  diameter 
of  the  test.     Sutures  more  marked  than  in  the  large  examples. 

An  examination  of  a  large  number  of  specimens  of  all  ages  and 
from  various  localities  has  convinced  me  that  the  E,  stellata  of  Agas- 
siz  is  the  same  as  JEJ.  incha  A.  Ag.  Dr.  Latken's  work  was  printed 
before  he  had  received  that  of  Mr.  Agassiz.  He  has  suggested  that 
his  species  might  prove  identical  with  E,  atellata. 
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Echinocidaris  spatuligera  Aimssiz.  CaiuL  Rais.,  i846 .♦ 

Echinus  spatidiger  VaL,  Voyajre  V«.iiiis,  Zotil.,  pi.  5.  tig.  2.  18-46. 

Xumerous  si>fcimens  of  this  species  wi-re  found  by  Mr.  Bradley 
both  :it  Callao  and  Paita,  Peru,  thrown  ui»on  the  shore  after  storms. 
It  has  been  nH*f»rded  from  Co<juiinbo  {ratal.  Kais.),  and  from  North 
Chili  (Philippi). 

A  specimen  of  the  usual  size  has  a  diameter  of  -iM,  not  including 
spines;  heii^ht  1*3;  loiiirest  spines  1*8;  «liameter  of  actinal  area  "98; 
of  anal  area  '28 ;  from  the  outside  of  an  ocular  plate  to  the  outer  end 
of  the  opposite  genital  plate  '48  ;  length  <»f  genital  plates  "13 ;  width 
•15.  Test  with  a  regularly  rounded  outline,  often  subconical,  some- 
times regularly  arched  above,  usually  less  dejiressed  than  the  preced- 
ing species. 

The  genital  plates  are  rather  small,  with  an  obtuse  angle  outwardly, 
the  adjacent  ones  usually  8ej)arated  completely  by  the  ocular  plates, 
which  reach  the  anal  aR*a,  except  the  two  next  to  the  madreporic 
plate,  llie  ambulacra!  zones  have  two  close  rows  of  tubercles,  which 
become  very  snuiU  on  the  upper  surface  and  4I0  not  reach  the  summit. 
The  interambulacrjd  plates  are  narrower  and  more  numerous  than  in 
the  preceding  spi'cies,  18  forming  a  vertical  series:  those  near  the  outer 
parts  and  beneath,  except  near  the  actinal  opening,  bear  four  tubercles, 
forming  obliquely  transverse  rows  on  the  plates  and  eight  vertical  rows 
in  each  intenimbulacral  zone,  of  which  the  two  middle  rows  are  irreg- 
ular and  consist  of  smaller  tubercles.  The  primary  tubercles,  below 
an<l  on  the  sides,  are  crowded,  sulKMpial,  of  moderate  size.  The  row 
next  the  ambulacra  reaches  the  ocular  plates,  the  upper  tubercles,  like 
those  of  all  the  other  rows,  being  very  small ;  the  next  row  ceases  at 
the  fourth  plate  fn;m  the  summit;  the  third,  two  plates  sooner;  the 
fourth,  two  or  three  plates  sooner  than  the  third.  ''ITie  median  naked 
spaces  of  the  upper  side  are,  theref<>re,  narrow  and  less  distinctly 
boimded  than  in  JEJ,  stellato^  owing  to  the  smallness  of  the  surrounding 
tubercles. 

The  color  of  dried  sj>ecimens  is  dark  reddisli  brown,  much  lighter 
beneath  ;  spines  reddish  or  purplish  brown.  Young  specimens  have 
purplish  poriferous  zones,  and  grayish  brown  interambulacral  spaces. 

A  specimen  '9  of  an  inch  in  diameter  has  five  rows  of  interambu- 
lacral tubercles  with  rudiments  of  a  sixth.  Tlie  outer  rows  reach  the 
summit,  but  the  next  cease  at  the  sixth  plate  Irom  it. 

A  young  specimen,  '5  in  diameter,  has  but  four  rows  of  interambu- 
lacral tubercles,  the  two  outer  rows  reacliing  the  summit,  the  others 
scarcely  exteiuUng  above  the  outer  curvature  of  the  sides. 

*  A  reoent  cxnmiDation  of  tliis  species  confimi»  its  identity  with  that  of  Talenciennes, 
but  the  latter  difTcrs  in  its  flatter  spmes,  which  in  ours  is  variablOf — Reprint 
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Tliis  species  is  readily  distingmshed  from  E,  stellata  by  much  more 
numerous,  more  crowded,  and  smaller  interambulacral  tubercles ;  by 
the  narrower  and  more  numerous  plates ;  by  the  much  smaller  genital 
plates,  which  are  outwardly  obtuse  instead  of  acute,  so  that  they  do 
not  form  a  well  marked  star,  and  are  broader  than  long,  while  in  -E 
stellata  they  are  longer  than  broad.  The  lateral  union  of  the  genital 
plates  in  front  of  the  ocular  plates  is  a  good  distinctive  character  for 
the  latter  species,  as  well  as  the  greater  size  of  the  abacthial  star; 
deeper  sutures  between  the  plates ;  and  the  variegation  of  the  test. 

This  species  in  some  respects  corresponds  with  -E  Darisii  A.  Ag., 
found  from  Long  Island  Sound  to  Virginia,  while  £J,  stellata  may  be 
considered  the  Pacific  representative  of  E  punctidata  of  the  Carolina 
coast  and  Florida. 

Arbacia  nigra  Gmy. 

Echinus  nigtr  Moliua,  Hist  Nat.  du  Chili,  p.  175. 
Echinwi  purpurescens  Val.,  Voy.  Vunus,  pi.  5,  fijf.  1,  1846. 
f  Echinus  grandinosus  VaL,  op.  cit,  pL  11,  fig.  1. 
Echint)cidaris  {Tetrapygus)  nigra  Agausiz,  Catal.  Kaia.,  1846. 

This  species  was  found  at  Callao,  Peru,  in  great  abimdance  by  Mr. 
Bradley,  thrown  upon  the  beaches,  and  also  living  at  low- water  mark 
among  rocks.     It  has  been  recorded  from  Paita,  (Ag.  and  Desor). 

The  Kssex  Institute  has  specimens  collected  at  Caldera,  Chili,  by 
Capt.  W.  H.  A.  Putnam,  who  also  collected  it  at  Mejillones. 

Psammechinus  pictus  Vemii,  sp.  nov.« 

A  small  species  with  a  regularly  rounded  profile,  somewhat  hemi- 
spherical in  form,  but  slightly  de])re8sed.  Spines  slender,  moderately 
long,  one  fourth  the  diameter  of  the  test.  Actiiial  region  large, 
nearly  one  half  the  diameter  of  the  test,  its  membrane  covered  with 
small  irregular  scales.  Anibulacral  zones  about  two  thirds  as  broad 
as  interambulacral.  Pores  in  regular  arcs  of  three  pairs,  which  be- 
come much  narrower  beneath.  Ambulacral  tubercles  in  lour  series, 
those  of  the  two  exterior  relatively  large  and  prominent,  not  crowded  ; 
between  these  the  miliaries  form  two  somewhat  irregular  rows.  In 
the  poriferous  zones  a  small  tubercle  separates  the  successive  arcs, 
forming  a  regular  row  of  distant  tubercles,  not  larger  than  the  largest 
miliaiies.  Interambulacral  spaces  with  two  principal  rows  of  tuber- 
cles, near  the  exterior,  ab«jut  the  same  size  as  the  principal  ones  of 
the  ambulacra.  P^xterior  to  these  are  two  outer  rows  of  much  smaller 
tubercles  that  do  not  reach  the  summit;  in  the  space  between  the 
two  principal  rows  similar  secondary  tubercles  are  distantly  scattered ; 
miliaries  numerous  around  the  larger  tubercles.     Ocular  and  genital 

*  Mr.  A.  Agasaiz  thinks  this  the  young  of  Lytechinua  semituberctUatua  Y., — Reprint. 


302  VerrUlj  XUes  on  Radiata. 

plates  each  with  a  group  of  small,  unequal  tubercles.     Abactmal  area 
small,  closed  by  five  principal  plates  of  unequal  size. 

Color  of  spines,  on  a  specimen  dried  from  alcohol,  bright  pur] de,  test 
light  purple  with  yellowish  white  bands  extending  from  the  actiual 
area  along  the  poriferous  zones  and  covering  the  adjacent  tubercles  as 
far  as  the  outer  curvature  of  the  sides,  forming  thus  a  ten-rayed  star. 
An  undefined  space  around  the  ocular  and  genital  plates  is  also  yel* 
lowish  white.  A  narrow  black  ring  surrounds  the  teetli.  Diameter 
of  the  largest  specimens  about  on(?  inch. 

Cape  St.  Lucas,  Cal., — J.  Xantus,  (Smithsonian  Institution). 

LytechinuS  A.  Agassiz,  Bulletin  Mus.  Comp.  ZooL,  p.  24,  1863. 

Jfemie^hinus  (pars)  Girani  MS.  (Coll.  Smithsonian  Inst). 
Pailccfkinus  Liitken.  Bidrag  til  Kunskab  oin  I^k^liin.,  p.  25,  1S64. 

Tills  genus  agrees  with  Psamniechinu^  in  having  the  pores  in  ob- 
lique rows  of  three  j)airs,  and  in  the  scnles  of  the  buccal  membrane, 
but  differs  in  having  deej)or  actiual  cuts,  with  thickened,  or  sometimes 
revolute,  edges ;  and  in  having  partially  naked  median  spaces  on  the 
upper  part  of  the  ambulacral  and  interanibulacral  zones.  The  species 
also  attain  a  much  greater  size  than  is  usual  in  Faaymnechhius, 

The  JiJchiniis  vitrie^futus  may  be  regarded  as  the  type.  In  the 
Smithsonian  Institution  there  are  specimens  of  L.  dfrolimts  Ag. 
under  the  name  of  JBisf/iiechinfM  nohilia  Girard  MS.,  but  I  cannot  find 
that  such  a  genus  has  ever  been  published. 

Lytechinus  roseus  Verriii, 

Boletia  rosea  A.  Agassiz,  op.  cit,  p.  24. 

Numerous  large  specimens  of  this  fine  species  were  dredged  in 
Panama  Bay,  in  (5  to  8  fathoms,  shelly  bottom,  by  Mr.  Bradley.  Mr, 
Agassiz  described  specimens  from  Acapulco. 

Tlie  largest  specimen  has  a  test  3*0  inches  in  diameter;  1*8  high; 
diameter  of  actinal  opening,  not  including  cuts,  1*25  ;  depth  of  cuts 
•27  ;  from  outside  of  madrejioric  plate- to  outer  edge  of  opposite  ocular 
plate  '52 ;  diameter  of  anal  membrane  '2 ;  length  of  longest  si)ines  '5. 

Test  thin,  fragile,  low,  subconical,  lower  side  concave,  outline  some- 
what ])i*ntagonal.  The  ambulacral  zones  arc  two  thirds  as  wide  as 
the  interambulacral,  and  slightly  raised  above  them,  with  a  narrow, 
somewhat  sunken,  median  naked  space  on  the  upper  side.  On  the 
lower  side  there  are  six  rows  of  ambulacral  tubercles,  which  diminish 
in  size  upward,  the  outside  rows  attaining  the  summit,  the  others 
ceasing  successively  sooner.  Interambulacral  tubercles  on  the  lower 
side  in  ten  rows,  subequal  in  size ;  the  third  row  from  each  margin 
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alone  extending  to  the  summit ;  the  outside  one  hardly  reacliing  the 
upper  surface ;  the  second  reaching  about  half  way  from  the  outer 
curvature  to  the  genital  plates ;  the  inner  rows  successively  shorter 
than  the  third.  The  tubercles  in  all  the  rows  diminish  raj)idly  on 
the  upper  side,  those  of  the  third  row  less  so  than  others ;  naked 
median  space  narrow,  depressed,  sutures  conspicuous. 

Genital  plates  large,  the  outer  end  subacute,  projecting  into  the 
interanibulacral  spaces.  Ocular  plates  tridentate  on  the  outer  side, 
usually  only  two  of  them  touching  the  anal  membrane.  The  anal 
area  is  covered  with  irregular,  unequal  plates.  The  poriferous  zones 
are  rather  brjad,  the  pores  large,  in  oblique  rows  of  three  pairs,  which 
become  more  nearly  transverse  at  the  outer  margin.  Actinal  cuts  very 
deep,  with  elevated  callous  margins,  which,  on  the  side  next  the  inter- 
ambulacra,  are  elevated  and  sharp,  sliglitly  re  volute,  and  bounded 
externally  by  a  shallow  groove.  The  spines  are  short  and  stout,  on 
the  lower  side  numerous,  blunt,  and  subequal ;  on  the  upper  side 
shorter,  more  unequal,  and  not  so  numerous.  The  major  pedicellariit»  in 
this  species  are  immerous,  especially  among  the  spines  of  the  lower 
side,  and  are  remarkable  for  their  great  size,  the  heads  often  -13  long; 
and  C'O  broad  at  base ;  with  a  pedicel  '3  or  more  long.  The  three 
branches  are  slender,  somewhat  smaller  just  above  the  enlarged  base. 
Other  short,  thick,  rounded,  and  very  much  smaller  pedicellarije  are 
scattered  among  the  spines,  and  there  is  a  thick  wreath  of  similar  ones 
around  the  mouth.  The  buccal  membrane  is  covered  with  numerous 
scattered  scales,  which  become  smaller  and  crowded,  near  the  mouth. 

Color,  in  life,  light  purple  or  rose-color ;  when  dned  or  in  alcohol 
dull  purplish  white,  the  test  sometimes  dull  greenish  above. 

This  species,  which  appears  to  be  beyond  question  a  tiTie  Jjytechi- 
nu8*  is  allied  to  X.  variegatus  of  the  West  Indies,  but  still  more  so 
to  L.  Atla/itinM  A.  Ag.  of  Bermuda.  The  latter  differs,  however,  in 
having  very  slender  and  longer  spines,  much  smaller  and  more  slender 
pedicellaria?,  more  uniform  tubercles  on  the  upper  side,  narrower  por- 
iferous zones,  shallower  actinal  cuts,  a  more  elevated  form,  and  deep 
purple  color.  Tlie  specimens  of  this  species  were  identified  by  Mr. 
Agassiz  as  the  JJoletia  rosea  by  direct  comparison  with  his  original 
specimens.  A  comparison  \nth  the  Psammechlniis  seffiitttberctiiatus 
will,  however,  be  necessary  before  it  can  be  definitely  ascertained 
whether  they  be  really  distinct. 

*  By  more  recent  comparisoiis  I  have  been  led  to  consider  it  nearer  Boletia  pileolus 
than  liere  indicated.  Tt  is  very  near,  if  not  identical  with  B.  depressus,  figured  in  Voy. 
Vi'-nns,  PI.  3,  fij,'.  7, — Reprint 

Traxs.  Connecticut  Acap.,  Vol.  I.  39  June,  1867. 
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Boletia  viridis  Vemii,  sp.  nov .♦ 

A  single  s])eeimcn  of  this  species  was  obtained  by  Mr.  Bradley  at 
Callao,  Peru. 

Diameter  of  test  2*7  inches;  height  1*3;  diameter  of  actinal  area 
•8 ;  from  outer  end  of  madreporic  plate  to  outside  of  opposite  ocular 
plate  '38;  diameter  of  anal  area  "18;  length  of  longest  spines  "65. 

The  test  is  rather  thick,  depressed  above,  sides  regularly  arched, 
lower  side  concave,  nearly  circular  in  outline.  The  ambulacra  have 
two  rows  of  primary  tubercles  extending  to  the  summit,  with  an 
irreirular  row  of  much  smaller  ones  between  them.  The  interambul- 
acral  zones  have  about  six  principal  rows  of  tubercles  on  the  lower 
side,  of  which  the  next  to  the  outermost  are  nmch  the  largest  on 
the  upper  side,  and  reach  the  genital  plates ;  the  outermost  rows 
have  small  unequal  tubercles.  The  secondary  and  largo  miliary  tu- 
bercles are  numerous  on  the  central  part  of  the  interambulacra. 
The  poriferous  zones  are  rather  wide,  a  little  narrower  beneath.  The 
pores  form  a  nearly  regular  vertical  row  on  the  inner  side  of  the 
zones,  separated  from  the  others  by  a  vertical  row  of  small  tubercles, 
outside  of  which  the  pores  are  rather  irregularly  placed,  but  appar- 
ently form  two  irregular  alternating,  vertical  rows.  The  genital 
plati'S  bear  spines ;  they  have  a  rounded  angle  outwardly,  and  are 
longer  than  broad ;  the  openings  are  large.  The  ocular  plates  are 
small,  most  of  them  excluded  from  the  anal  area.  Anal  membnine 
covered  by  numerous,  angular  plates,  which  bear  small  sj)ines. 
Spines  short.,  stout,  tapering,  very  unequal  in  size.  Actinal  cuts 
moderately  deep ;  buccal  membrane  thin,  with  a  few  small  widely 
separated  scales.  Color  of  spines  bright  green,  the  smaller  ones  often 
with  light  yellow  tips  ;  test  brown. 

Cury echinus  VerriU,  Proc.  Boston  Soc  Nat  Hist,  x,  p.  341. 

Echinus  (pars)  Lnmark ;    Agassiz,  Moiiog.  d'Echinod.,  2™*^  liv.  (Introduction),  July. 

1841,  and  liv.  4»ne  (introduction),  Dec,  1841. 
Ibxopneusiee  (sub-^'cnus,  pars)  Agassiz  and  Desor,  Catal.  Rais.,  1846. 

This  name  was  proposed,  in  the  work  cited,  for  a  group  of  Echini 
having  E.  iJrdbac/i tenets  as  the  type,  and  including,  in  addition, 
E,  granu!atic8  of  New  England,  E.  lividus  of  Europe,  E.  gibbosus^ 
Galapago  Is.,  and  E.  DelcUandii  of  New  Holland.  Since  that  time, 
however,  I  have  received  an  authentic  specimen  of  the  last  species 
and  have  satisfied  myself  that  it  does  not  belong  to  the  same  group, 

*  Mr.  A.  Agassiz  considers  this  tlie  Echinus  chloroticus  VaL  If  so  the  specimen 
described  wus  probably  from  the  New  Zealand  collection  of  Mr.  Edwards,  and  acci- 
dentally misplaced  in  packing  at  Callao, — Reprint 
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ut  rather  to  the  genus,  ToxocicUtns  of  A.  Agassiz,  where  he  had 
Iready  placed  it 

The  reasons  for  not  adopting  the  name,  Toxojmeustes^  for  this  group, 
re  these : 

Ist.  When  this  name  vffi^  first  proposed  ^^  H^chinvs  pileolus^'*  wan 
lentioued,  without  description  or  reference,  as  its  type,  (Monog.  Ech., 
'"^^  liv.,  p.  7). 

2nd.  When  next  mentioned  and  first  described^  Echinus  ttidercida- 
M  Lamarck  was  given  as  its  type,  and  the  description  applies  to 
neh  species  as  are  now  named  Toxocidaris  by  A.  Agassiz,  (Monog. 
£ch.,  4"'«  liv.,  p.  ix). 

3rd.  In  the  work  last  named  the  typical  species  of  Euryechinus 
rere  described  under  Echinus  proper^  as  restricted  by  the  removal 
►f  TVipfieust^s^  Toxopfieustes,  etc.,  and  therefore  were  evidently  not 
"egarded  as  belonging  to  the  latter  genus. 

4th,  In  a  work  published  five  years  later  (Catal.  Kais.)  Toxop- 
*eusks  was  placed  as  a  sub-genus  of  Echinus^  and  a  variety  of  fonns 
were  referred  to  it,  amounting  to  thirteen  nominal  species,  among 
which  are  several  types  now  regarded  as  generically  distinct.  Of 
theae  species  the  1st,  2nd,  and  4th  are  now  placed  in  the  genus 
SpkKrtchimis  Desor;  the  3rd,  5th,  7th,  and  10th  belong  to  Euryech- 
w«tt;  while  the  8th  (7!  Delalandii)  and  9th  (J5  tuberculatus)  are  true 
ToxopjieusteSj  now  referred  to  Toxocidaris  by  A.  Agassiz ;  the  6th, 
lltb,  12th,  and  13th  are  doubtful  species,  the  last  fossil. 

It  is,  therefore,  evident  that  if  Toxopnettstes  be  taken  in  its  original 
^^^^  when  first  described^  it  must- be  restricted  to  that  group  having 
'^' tuberctdatus  as  its  type,  a  group  apparently  equivalent  to  loxo- 
^daris  A.  Agassiz,  which  is  represented  by  several  East  Indian  and 
Pacific  Ocean  s}>ecies,  as  well  as  by  two  species  upon  the  Pacific  coast 
^f  X  America  (T.  mexicana  and  71  franci^cana).  These  species  have 
^e  characters  originally  assigned  to  Toxopneustes  in  an  eminent 
^^gree,  while  to  E.  pileolus,  as  now  understood,  neither  the  name 
^  description  would  apply.  Therefore  there  seems  to  be  grave 
^Iqections  against  restricting  it  to  the  latter  species,  and  its  allies, 
•^«n  were  it  certain  that  the  species  now  known  as  BoUtia  pikolus, 
^the  one  referred  to  as  Echinus  pileolus,  without  authority. 

Soryechinus  imbecillis  Vemii. 

^Eekmus  githoaua  Tal  MS. ;  ?  Eehinua  (Tbxopneusies)  gibbosus  Agassiz,  Catal.  Rais. 
EmrytchinuB  githasua  Verrill,  Proc.  Boston  Soc.  Nat  Hist,  z,  p.  341,  18G6. 

This  species  was  found  thrown  upon  the  beach  abundantly  at  Cal- 
ao  and  Paita,  Peru,  by  Mr.  Bradley.     At  the  latter  locality  living 
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specimons  were  obtained  at  low-water.     E.  glhbosua  was  originally 
described  from  the  Galapago  Islands. 

The  larger  specimens  have  a  test  about  2  inches  in  diameter,  and 
1  in  height ;  spines  '9  long ;  diameter  of  actinal  area  '7  ;  of  abactinal 
area,  including  genital  plates,  '6. 

The  form  is  rather  depressed,  the  abactinal  area  somewhat  sunken, 
the  sides  regularly  arched,  the  lower  surface  nearly  flat.  The  test 
is  rather  thin.  The  actinal  area  is  small,  with  slight  cuts.  The  am- 
bulacral  zones  are  nearly  as  broad  as  the  interambulacral.  and  slightly 
elevated  above  them.  The  poriferous  zones  are  broad,  becoming  a 
little  wider  beneath ;  the  pores,  arranged  in  oblique,  slightly  curved 
rows  of  four  or  five  pairs  above,  form  on  the  lower  surface  more  trans- 
verse and  nearly  straight  rows  of  four  pairs,  with  rows  of  very  small 
tubercles  intervening.  The  ambulacra  have  two  rows  of  primary 
tubercles,  with  an  irrogular  median  row  of  small  tubercles  between 
them.  The  intcrambulacra  have  two  primary  rows  of  somewhat 
larger  tubercles,  midway  between  the  sides  and  median  line,  and 
a  row  of  smaller  ones,  on  each  side,  bordering  the  poriferous  zones, 
and  a  median  double  row  of  alternatini'  tubercles  of  still  smaller 
size.  The  genital  plates  are  small,  broader  than  long,  uniting  so  as 
to  separate  the  small  ocular  plates  from  the  anal  areiu  Madreporic 
plate  small,  transversely  oval.  Spines  not  very  numerous,  long 
slender,  with  fine  longitudinal  striations,  the  ribs  crossed  by  fine 
lines.  Color,  in  alcohol,  dark  purplish  brown,  when  dry  test  often 
variegated  with  light  green  and  whitish ;  s])ines  dark  green,  often 
tipped  with  purple. 

Nearly  every  specimen  examined  is  irregular  in  the  form  of  the 
shell  above,  near  the  abactinal  area,  which  is,  also,  generally  distor- 
ted or  enlarged  on  one  side,  where  the  shell  is  thinner.  This  distor- 
tion, which  often  amounts  to  gibbosity,  is  irregular  and  inconstant, 
and  is  caused  by  a  parasitic  crustacean  {Fabia  ChUejiais  Dana)  allied 
to  the  Pinnotheres^  which  inhabit  oysters  and  other  bivalve  mollusca. 
This  curious  parasite*  appears  to  force  an  entrance  into  the  anal  orifice 
when  quite  small,  and,  having  effected  a  permanent  lodgment  there, 
causes  a  dilation  and  malformation  of  the  intestine,  which  eventually 
forms  a  large  membranous  cyst  or  sac,  often  in  the  larger  specimens 
extending  from  the  summit  to  the  lower  side  of  the  shell,  along  one 
side,  to  which  it  is  attached  by  fibrous  tissues.  In  one  instance  the 
cyst  was  an  inch  in  length  and  nearly  half  an  inch  in  diameter,  en- 
closing a  female  crab  of  corresponding  size,  with  large  numbers  of 
eggs  attached  to  its  abdominal  appendages.      A   large  opening   is 

♦  Pinnaxodes  hirtipes  Heller,  appears  to  be  the  same  species. 
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always  maintained  externally,  out  of  which  the  claws  of  the  crab  may 
be  thrust,  but  is  apparently  not  large  enough  to  allow  it  to  go  en- 
tirely out,  Avhen  fully  grown.  By  this  parasite  the  anal  area  is  so  dis- 
torted and  displaced  that  among  ninety  specimens  1  have  not  found 
one  in  whi<*h  it  is  in  its  natural  state,  every  specimen  giving  evidence, 
by  distortion  or  otherwise,  of  having  been  infested  by  it.  But  as 
most  of  these  were  found  dead  upon  the  beach  it  is  probable  that  they 
were  individuals  that  had  been  killed  or  weakened  by  the  parasite, 
while  specimens  unattacked  by  them  may  be  found  in  deeper  water. 

It  is  proV)able  that  the  irregularity  or  gibbosity  of  the  Echinua 
y'ibhosm  Val.  was  caused  by  the  same  or  a  similar  parasite,  but 
whether  that  name  applies  to  the  present  species  of  Euryechinus  I 
am  unable  to  determine,  the  description  being  too  imperfect  for  relia- 
ble identification.  But  should  it  prove  to  be  the  same,  the  name  is 
inapplicable,  referring  only  to  an  accidental,  or  diseased  condition, 
which  is  not  constant  even  in  the  diseased  specimens.  For  these 
reasons  I  have  thought  it  necessary  to  apply  a  new  name  to  the  pres- 
ent species. 

The  original  description  of -E  gihhosus  is  as  follows:*  "Espdee 
irr^guliC^re  voisine  de  I'JK  Uvidiis  par  les  details  de  son  test.  Quatre 
paires  de  pores  16g^rement  arqu6es.  Des  iles  Gallapagos, — Mas., 
Paris." 

Tlie  Euryechinvs  hnbecillis  can  scarcely  be  said  to  be  near  -E  livi- 
i1u8  in  the  character  of  the  test,  since  in  the  latter  there  are  eight  or 
ten  rows  of  subequal  interambulacral  tubercles,  which  are  larger  and 
far  more  numerous  than  in  this  species,  besides  many  other  diiferen- 
ces.  It  approaches  much  more  nearly,  in  the  character  of  its  test  and 
arrangement  of  its  tubercles,  -E  JJrObachiensia  and,  especially,  M 
granulatus  Verrill,  of  the  coast  of  New  England,  but  is  quite  dis- 
tinct from  all,  in  the  thinness  of  its  test ;  in  its  smaller  and  weaker 
genital  and  ocular  plates,  and  larger  size  of  the  anal  area  and,  conse- 
quently, of  its  abactinal  system ;  in  the  flatness  of  the  lower  surface 
and  somewhat  widened  poriferous  zones ;  fewer  tubercles ;  and  more 
slender  spines. 

Toxopneustes  np. 

Toxocidaria  mexicana  A.  Ag.,  Bulletin  M.  C.  Z.,  p.  22,  1863,  (no  description). 

Mr.  Agassiz  has  identified  a  specimen  from  Acapulco,  in  the  Mus- 
eum of  Comparative  ZoOlogy,  as  the  Ileliocidaria  Mexicana  Ag. 
The  latter  species  was  originally  described  (CataL  Rais.)  as  coming 
from  Vera  Cruz.     Dr.  Ltltken  refers  it  to  Echinometra,     In  our  col- 


*  Agassiz  and  Desor,  Catal.  Rais.,  in  Ann.  dcs  Sci.,  vi,  p.  367,  1846. 
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lection  there  are  two  specimens,*  received  from  tlie  Boston  See.  Nat. 
Hist,  and  collected  by  different  persons,  labeled  "  Gulf  of  Mexico?" 
which  I  have  considered  the  HeUocidarU  Mejcicnna  Agassiz.  Bnt 
these  ])elong  to  the  genus  Anthocidans  of  Ltltken.  Should  this 
identification  prove  correct,  the  name,  Anthocidarts  mexicana^  may 
be  applied  to  this  species,  while  the  species  from  Acapulco,  since  it 
apparently  belongs  to  a  distinct  genus,  might  be  allowed  to  retain  the 
same  specific  name,  but  until  described  this  name  can  only  be  consid- 
ered as  provisional,  and  not  entitled  to  ])riority.  For  these  reasons 
I  leave  this  species  without  a  name,  for  the  present. 

Echinometra  nipiCOla  a.  Ag-assiz,  Bulletin  M.  G.  Z.,  p.  21,  1863. 

Mr.  Bradley  sent  numerous  examples  of  this  species  from  Panama 
and  the  Pearl  Islands,  where  it  occurs  on  the  reefs  at  low-water  mark, 
and  in  rocky  pools.  It  has  the  habit  of  forming  excavations  in  the 
rocks  in  the  same  manner  as  Euryechinus  lividus  of  Europe,  most  of 
the  larger  specimens  occurring  in  such  cavities.  He  also  obtained 
specimens  at  La  Union,  San  Salvador,  and  Zorritos,  Peru.  From  the 
latter  locality  the  specimens  are  very  large  and  beautiful. 

Our  largest  specimen  measures,  in  the  greater  diameter  of  its  test, 
3'2  inches ;  smaller  diameter  2*8  ;  height  1  '5  ;  diameter  of  actinal  open- 
ing I'l ;  of  abactinal  area,  including  genital  plates,  '45.  The  spines  are 
variable  in  length  ;  usually  the  longest,  in  large  specimens,  are  from 
1  to  1*5  inches  long.  In  a  specimen  having  the  test  P5  inches  in  di- 
ameter some  of  the  sjiines  are  1*6  long. 

The  test  is  broad  oval,  or  subcireular,  de]u*essed  above,  regularly 
arched  on  the  sides,  rather  flat  beneath.  Actinal  cuts  deej)  and  nar- 
row. Intcrambulacral  zones  are  a  third  wider  than  the  ambulacral, 
with  at  least  six  rows  of  large  tubercles,  those  in  the  next  to  the 
outer  one  largest,  continuing  to  the  genital  plates.  Ambulacra  with 
four  rows  of  smaller  tubercles,  those  of  the  two  median  rows  largest 
and  regularly  arranged,  about  equal  in  size  to  those  in  the  outer  row 
of  the  interambulacra.  In  the  largest  specimen  there  are  24  ambula- 
cral, and  18  interambulacral  tubercles  in  the  principal  rows.  Porifer- 
ous zones  rather  wide,  with  seven  or  eight  pairs  of  pores  in  well 
curved  arcs.  The  upper  ])air  in  each  arc  is  between  the  outer  and 
median  rows  of  ambulacral  tubercles.  Genital  plates  of  moderate 
size,  outward  edge  acutely  angular,  openings  large  ;  ocular  plates 
reaching  the  anal  area.  Spines  slender  for  this  genus,  regularly  taper- 
ing to  the  acute  ends,  more  equal  in  size  than  usual,  the  second  series 
being  less  numerous.     Color  dark  purple  throughout. 


*  Mr.  A.  Agassiz  considors  these,  Echinometra  plana  A.  Ag., — Reprint 
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Echinometra  Van  Brunti  A.  Agawiz,  op.  dt,  p.  21. 

Several  large  specimens  of  this  species,  collected  at  Cape  St.  Lucas 
by  J.  Xantus,  have  been  j)re8ented  by  the  Smithsonian  Institution. 
The  examples  originally  described  were  irom  Acapulco. 

The  largest  specimen  has  a  test  2  inches  across  the  longest  diam- 
eter; rV  wide;  8  high;  actinal  opening  '85  in  diameter;  longest 
spines,  which  are  somewhat  broken  at  the  end,  I'O. 

In  the  fonn  of  the  test  this  si>ecie8  reseml)les'the  preceding,  but  it 
is  often  even  more  depressed.  The  interambulacra,  in  a  specimen 
I'O  inches  in  diamet«ir,  have  two  rows  of  large  jirimary  tubercles, 
with  a  row  of  much  smaller  ones  outside  of  them  on  each  side,  bor- 
dering the  ambulacra,  and  two  imperfect  median  rows  of  similar 
secondary  tubercles.  The  ambulacra  hove  two  rows  of  tubercles, 
which  are  smaller  than  the  principal  tubercles  of  the  interambulacra. 
Tlie  poriferous  zones  are  very  narrow  on  the  upper  surface,  having 
nearly  vertical  arcs  of  about  seven  pairs  of  pores;  on  tljc  lower  side 
the  arcs  become  more  nearly  transverse,  and  the  zones  are  much 
wider.  The  genital  plates  are  less  acute  outwardly,  and  less  promi- 
nent than  in  the  preceding  species.  The  spines  are  large  and  strong, 
and  when  perfect  ta])er  to  a  sharp  point.  Tliey  seldom  equal  in 
length  the  greatest  diameter  of  the  test.  Color,  dried  from  alcohol, 
deep  ashen  brown,  or  purplish. 

This  sjK»cies  may  In*  easily  distinguished  from  £J.  rupicola  by  the 
fewer  and  larger  interambulacral  tubercles ;  stouter  spines  ;  and  the 
very  narrow  poriferous  zones  above,  with  their  rapid  dilation  beneath. 

Encope  occidentalis  Verriii. 

Encnpe  tetrapora  Aj^asiz,  Monog.  d'Ploh.,  Scutelles,  p.  49.  Tab.  10«.  QgA.  1-3,  1 841, 
(non  Gmeliii). 

Plate  X,  figures  4,  4". 

Numerous  specimens  of  this  species  are  in  our  museum,  which  were 
dredged  in  the  Bay  of  Panama  in  5  to  8  fathoms,  shelly  bottom,  by 
Mr.  Bradley.  He  also  obtained  one  large  specimen  at  Zorritos,  Peru. 
The  specimen  described  by  Prof.  Agassiz  came  from  the  Galapago 
Islands. 

The  largest  specimen  is  5*5  inches  long ;  with  the  extreme  breadth 
5'7;  height  '0;  from  center  to  anterior  opening  PI);  to  anterior-late- 
ral 1'^;  to  posterior-lateral  2  ;  to  posterior  1*5  ;  from  center  to  ante- 
rior margin  2*6 ;  to  i)Osterior  margin  2'0  ;  from  center  to  end  of  ante- 
rior ambulacral  rays  P7;  of  lateral  1*5;  of  posterior  1*72 ;  breadth 
of  anterior  ray  '67  ;  its  median  region  '3 ;  breadth  of  lateral  -7 ;  its 
middle  -S") ;  breadth  of  one  of  the  posterior  pair  -7 ;  the  middle  area 
•3  ;  length  of  posterior  foramen  '75 ;  renter  of  mouth  to  anus  'OS. 
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Test  much  depressed,  beeoming  gradually  very  flat  toward  the 
margin ;  highest  part  at  the  middle  of  the  anterior  ambulacrum. 
Margin  broadly  rounded  posteriorly,  the  widest  place  opposite  the 
midrlle  of  the  posterior  ambulacra  ;  sides  wavy,  converging  somewhat 
toward  the  anterior  side,  which  is  slightly  emarginate  in  the  middle. 
The  posterior  ojiening  is  rather  oblong,  relatively  nearer  to  the  center 
than  in  most  species ;  the  other  openings  are  elliptical,  the  anterior 
one  shortest.  The  rays  are  broad,  shorter  than  usual,  especially  the 
anterio-lateral  pair.  The  genital  openings  are  large,  and  form  a 
regular  pentagon.  The  anal  opening  is  situated  about  midway  be- 
tween the  mouth  and  posterior  foramen.  The  sulcations  of  the  lower 
surface  arc  very  distinct  and  much  branched. 

Color  deep  reddish  brown,  or  dark  greenish  brown. 

Til  is  species  can  readily  be  distinguishe<l  from  JE  emarginata^  and 
its  varieties,  and  E,  Michdini  of  the  West  Indies,  by  its  broader 
form,  narrowing  anteriorly ;  by  the  relatively  broader  and  more 
equal,  ambulacra ;  and  by  the  position  of  the  ])08terior  foramen,  it 
being  half  its  length  nearer  the  center  than  the  posterio-lateral  ones. 

Dr.  Ltttken,  apparently  with  good  reason,  refers  the  Echinus  tetra- 
pora  Gmelin  to  the  E,  emarg'uiata  of  the  West  Indies.  Our  species 
appears  to  be  the  one  well  figured  and  described  by  Prof.  Agassiz 
nnder  the  former  name,  and  will,  therefore,  require  a  new  designation. 

The  specimen  figured  by  Agassiz  is  smaller  than  any  of  ours,  and 
had  the  posterio-lateral  lunules  still  open,  while  in  all  the  specimens 
that  I  have  seen  they  are  completely  closed,  unless  opened  by  reason 
of  some  injury. 

EnCOpe  grandiS  Agassiz,  op.  cit.,  p.  37,  Tab.  6. 

Two  specimens,  apparently  belonging  to  thb  species,  are  in  our  col- 
lection, one  of  which,  received  from  the  Boston  Society  of  Natural 
History,  is  labeled  as  coming  from  the  Gulf  of  California,  and  the 
other,  presented  by  Mr.  Horace  Mann,  was  obtained  by  him  from 
Mr,  Pease,  with  several  other  characteristic  Panamic  and  Califomian 
Echinoderms,'  but  without  any  authentic  locality.* 

The  latter  agrees  perfectly  \^'ith  the  figure  and  description  by  Agas- 
siz. The  origin  of  his  specimen  is  unknown,  but  it  was  supposed  to 
have  come  from  the  Antilles.  Owing  to  lack  of  perfectly  authentic 
localities,  I  prefer  to  avoid  confusion  and  possible  error  by  omitting 
descriptions  until  more  authentic  specimens  can  be  obtained. 


*  Several  dozens  of  large  and  fine  specimens  have  recentlj  been  sent  from  La  Paz 
by  J.  Pederson, — Reprint. 
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Astriclypeus  Vemll,  gen.  nov. 

Ainbulacral  star  as  in  Encope;  four  genital  openings,  the  posterior 
one  wanting,  as  in  MeUita;  with  five  lunules  or  perforations  in  the 
prolongations  of  the  ambulacra,  as  in  Encope;  but  destitute  of  any 
perforation  or  indentation  in  the  posterior  interambulacrum,  like 
Lobophora,  Anal  opening  round,  about  midway  between  the  mouth 
and  margin.  Sulcations  of  the  lower  side  more  simple  than  in  JSncope^ 
a  primary  branch  passing  along  close  to  the  openings,  on  each  side, 
ami  sending  off  numerous  inconspicuous  branches  to  the  interambul- 
acra.     Actinal  opening  as  in  Encope, 

This  genus  presents  a  remarkable  combination  of  characters  belong- 
ing to  other  allied  genera,  but  has  an  assemblage  of  characters  entirely 
unique.  It  appears  to  be  most  nearly  allied  to  Lobophora^  from  which 
it  differs  chiefly  in  possessing  five  ambulacral  lunules  or  openings, 
instead  of  but  two ;  and  in  the  sulcations  of  the  lower  surface. 

Astriclypeus  Mannii  Verriii,  ap.  nov .• 

Test  subcircular,  about  as  long  as  broad,  with  the  posterior  side 
slightly  truncate,  and  a  slight  prominence  of  the  edge  opposite  each 
opening.     Summit  central,  considerably  elevated. 

Length  4*2 ;  breadth  the  same ;  height  '65 ;  from  center  to  anterior 
opening  1-2;  to  the  lateral  ones  I'l;  to  end  of  anterior  ambulacral 
ray  1*2 ;  to  lateral  -98 ;  breadth  of  anterior  ambulacral  ray  '42 ;  of  its 
median  area  '16 ;  of  the  anterior  lateral  '45 ;  its  median  area  '2 ;  length 
of  three  anterior  openings  '6;  breadth  '18;  length  of  posterior  open- 
ings *7;  breadth  '18;  center  of  mouth  to  anal  opening  1  inch;  from 
the  latter  to  the  margin  the  same. 

The  anterior  ray  of  the  ambulacral  rosette  is  a  little  longer  and 
narrower  than  the  others,  with  the  widest  part  near  the  end,  which 
is  not  closed ;  lateral  rays  nearly  equal  in  length,  the  anterior  pair  a 
little  wider,  increasing  in  width  to  near  the  end,  which  is  broad  and 
rounded.  Openings  oblong,  the  posterior  pair  a  little  longer.  Anal 
opening  nearly  circular,  midway  between  the  mouth  and  margin. 

Locality  West  Coast  of  North  America  (?).     (Japan, — Reprint). 

The  single  specimen  of  this  curious  species  was  presented  by  Mr. 
Horace  Mann,  of  Cambridge,  Mass.,  in  honor  of  whom  I  have  named 
it.     It  was  obtained  by  him,  with  several  other  West  Coast  Echino- 


*  Dr.  F.  H.  Troschcl  has  well  described  and  figured  this  species  under  the  name  of 
Gnutulum  gratuktns  in  Niedorrh.  Gesells.  fur  Naturg.  und  Heilkunde,  Universitiit  Bonn, 
Aug^.  3,  1868,  p.  1,  PL  I.  In  Archiv  fur  Naturg.  1869,  p.  62,  he  has  identified  it  with 
our  species  and  described  specimens  flrom  Japan  (E.  von  Martens), — Reprint 

Trans.  Connbcticut  Acad.,  Vol.  I.  40  Juke,  1867. 
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derms,*  from  Mr.  Pease  of  the  Sandwich  Islands.  Its  origin  is  entirely 
doubtful  It  is  destitute  of  spines  and  in  the  same  state  of  preserva- 
tion as  a  Dendraster  excentricuSj  whicli  came  with  it. 

EchinOglyCTlS  Stokesii  Gray;  A.  Ag,  BuUetin  M.  C.  Z.,  p.  26,  1863. 

Eneope  SMceaii  AKassiz,  Mon.  Scutelles,  p.  59,  Tab.  6a,  figs.  1  to  8,  1841 ;  Liitken, 
Bidrag  til  Kundakab.  om  fichin.,  p.  65,  1864. 

This  species  was  found  abundant  on  a  sandy  beach  near  Panama, 
at  low-water  mark.  Dr.  Ltltken's  specimens  were  from  Punta  Arenas, 
whence  he  has  sent  examples  to  us.  It  has  also  been  described  from 
Guayaquil  and  the  Galapago  Islands. 

The  larger  specimens  from  Panama  are  two  inches  long;  2*15 
broad ;  '25  high  at  center ;  from  center  to  end  of  anterior  ambolacral 
ray  '55 ;  to  end  of  anterior-lateral  "5 ;  i)ost<?rior-lateral  '48 ;  center  to 
genital  openings  '08 ;  width  of  anterior  ambulacral  ray  '26 ;  its  cen- 
tral area  '11;  width  of  the  four  Literal  rays  -27 ;  central  area  '11 ;  cen- 
ter to  anterior  lunule  '8 ;  to  anterior-lateral  '73 ;  to  posterior-lateral  "67 ; 
to  posterior  perforation  *68 ;  its  length  *2 ;  breadth  '1 ;  mouth  to  anal 
opening  *42.  The  form  is  nearly  circular,  the  posterior  interambula- 
crum  uKually  slightly  truncated.  Lower  surface  flat,  upper  side  most 
elevated  at  the  center  of  the  rosette,  which  is  behind  the  middle ;  test 
rather  tliin  and  brittla  Six  lunules  or  perforations,  the  posterior  one, 
even  in  very  young  specimens,  is  a  rounded  oblong  perforation,  in 
the  adult  specimens  becoming  twice  as  long  as  wide ;  the  lateral  ones 
appear  at  first  as  shallow  notches  in  the  edge,  which  gradually  become 
narrow,  long  or  oval,  and  in  the  larger  specimens  all,  except  the  ante- 
rior one,  become  closed  at  the  edge.  In  young  specimens  the  poste- 
rior-lateral notches  appear  first,  the  anterior  one  not  being  apparent 
in  a  specimen  '6  of  an  inch  in  diameter ;  in  the  larger  specimens  its 
outer  edges  are  in  contact  and  doubtless  finally  unite.  Ambulacral 
rays  short  and  broad,  a  little  elevated  above  the  general  surface ;  the 
anterior  odd  one  longer  and  narrower  than  the  others ;  posterior  pair 
shortest,  but  about  equal  in  width  to  the  anterior  pair ;  along  the  * 
middle  of  each  there  is  a  narrow  naked  line.  Genital  openings  usually 
five,  large  and  regular,  sometimes  the  posterior  one  is  double  or  irreg- 
ular. Spines  of  the  upper  surface  crowded,  uniform,  very  slender, 
enlarged  or  clavate  at  the  tips;  the  edge  fringed  with  larger  and 

*  The  species  received  in  this  collection  are  as  follows:  Linckia  unifaadaKa  Gny, 
NidoreOia  armaia  Gray,  Onaster  occiderUalis  Yerrill,  HOiaster  Kubinifi  Xant,  (hikUa, 
ep.j  Dendrtuier  exeenirieua  Ag.,  Eneope  grandis  Ag.,  K  oceidenkdis  Y.,  Aslridypma 
JTofmuY. 
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longer  ones,  not  clavate ;  lower  surface  with  three  kinds,  the  median 
region  of  each  interambulacrum  with  crowded  spines,  which  are  longer 
and  stouter  than  those  of  other  parts  and  slightly  enlarged  toward 
the  ends;  on  the  median  area  of  the  ambulacra,  in  line  with  the 
lunules,  the  spines  are  similar  in  form,  but  much  fewer  and  smaller ; 
between  these  two  kinds  the  surface  is  covered  with  very  small  crowded, 
clavate  spines,  similar  to  those  of  the  upper  surface,  but  less  enlarged 
at  the  tips.     Color,  when  dried,  dull  greenish  brown. 

Hellita  Pacifica  Vernll,  sp.  nov. 

A  depressed,  subcircular  species,  with  eix  perforations ;  allied  to  M 
hexapora^  but  having  a  large,  round  posterior,  and  small,  narrow 
unbolacral  perforations ;  spines  of  the  upper  side  short  and  crowded. 
Length,  not  including  spines,  2*2  inches;   greatest  breadth  2*3; 
height  -25;  from  center  to  end  of  anterior  ambulacral  ray  -58;  to 
«id  of  anterior-lateral  '65;  of  posterior-lateral  -61 ;  width  of  anteiior 
ambulacral  ray  '27;  its  central  area  -13;  of  anterior-lateral  '26;  its 
central  area  '12;  of  posterior  lateral  '26;  its  central  area  -10;  from 
center  to  anterior  perforation  -83 ;  to  anterior-lateral  -81 ;  to  posterior- 
literal  -8 ;  to  posterior  -4 ;  length  of  latter  '25 ;  its  width  '2 ;  mouth 
to  anal  opening  *2d ;  length  of  marginal  spines  *15. 

The  outline  is  nearly  circular ;  broadest  a  little  behind  the  center, 
▼here  the  outer  edges  of  the  posterior-lateral  interambulacra  are 
wmewhat  prominent  beyond  the  rest  of  the  outline ;  center  of  abac- 
tinal  rosette  a  little  behind  the  middle ;  edges  thin.  The  five  ambu- 
l*cial  perforations  are  small  and  narrow,  elliptical ;  the  posterior  one 
i*  large  and  broad  oval ;  its  inner  half  within  the  ends  of  the  posterior 
MnVolacral  rays.  The  ambulacral  rays  are  elongated-oval ;  the  poste- 
rior pair  longest ;  the  anterior-lateral  pair  shortest ;  each  with  a  well, 
oiarked  naked  median  Una  Plates  of  the  upper  surface  relatively 
noie  numerous  than  in  M.  /lexapora,  and  narrower  in  the  direction  of 
^ radii;  four  ambulacral  plates  intervening  between  the  perforations 
lod  the  ends  of  the  rays,  while  in  M,  hexapora  of  similar  size  there 
tte  bnt  two.  Spines  of  the  upper  surface  close  and  short,  slender  at 
htte,  with  greatly  enlarged,  rounded  tips;  those  of  the  marginal 
Ainge  long,  tapering,  often  acute ;  those  of  the  median  regions  of  the 
Biterambulacra  are  similar  in  form  to  those  of  the  margin,  but  much 
more  slender  and  delicate ;  those  of  the  areas  enclosed  by  the  primary 
radiating  grooves  are  very  small  and  slender,  not  clavate. 

Color,  deep  green  when  dried. 

ZorritoB,  Peru,  at  low-water  mark, — F.  H.  Bradley. 
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Tliis  species  is  allied  to  M,  hexapora  of  the  West  Indies,  but  the 
latter  is  very  distinct  in  the  fonn  of  the  posterior  perforation,  which 
is  much  more  elongated  and  narrow,  in  adult  specimens;  in  the 
ambulacral  perforations,  which  arc  longer  and  larger ;  in  the  smaller 
number  and  larger  size  of  the  plates  of  the  upper  surface;  in  the 
longer  spines  of  the  upper  surface,  which  have  smaller  tips;  in  the 
broader  posterior-ambulacral  rays ;  and  in  the  more  angular  outline, 
which  is  distinctly  truncate  posteriorly. 

Mr.  A.  Agassiz  has  mentioned  by  name  M,  longifissa  Mich.,*  as 
coming  from  Panama  (Bulletin  M,  C.  Z.),  but  whether  his  specimens 
are  the  same  as  the  species  here  described  I  am  unable  to  say,  not 
having  seen  them.  Dr.  Ltttken  refers  JL  longijiasa  Mich.,  described 
without  locality,  to  M.  pentapora^  with  which  it  appears  to  agree  far 
more  nearly  than  with  M.  Pacifica,  If  the  specimens  of  Mr.  Agassiz 
prove  to  be  distinct  from  our  own,  they  probably  will  belong  to  a 
Pacific  representative  of  M.  pefitapora^  while  M,  Pacifica  is  the  ana- 
logue of  M.  hexapora. 

StoloniclypeUS  rotundas  A.  Agassiz,  Bulletin  M.  C.  Z.,  p.  26,  1 863. 
Clypeaster  Riisei  Latkcn,  op.  cit,  p.  132.  1864. 

Mr.  Bradley  collected  numerous  specimens  of  this  species  in  Pan- 
ama Bay,  on  shelly  bottom  in  6  to  8  fathoms,  with  Encope  occkUntalis 
and  Lytechi7iu8  roseus,  Mr.  Agassiz  collected  his  specimens  at  Aca- 
pulco.     Dr.  Ltltken's  example  was  from  Panama. 

One  of  the  largest  specimens  is  5*4  inches  in  its  longest  diameter; 
4*9  broad  at  the  middle ;  *75  high  at  center ;  '3  at  margin ;  from  center 
to  end  of  posterior  lateral  ambulacral  rays  1*52 ;  breadth  of  same  "8 ; 
of  median  area  '52 ;  center  to  posterior  margin  2*8 ;  to  anterior  mar- 
gin 2*6  The  test  is  thin,  somewhat  oblong,  depressed,  except  at  the 
center,  which  is  a  little  elevated.  The  margin  is  slightly  undulated, 
curving  somewhat  inward  at  the  interambulacral  zones,  and  extend- 
ing farther  out  in  broad,  slightly  prominent  lobes  at  the  ambulacra, 
which  are  about  three  times  as  broad  as  the  interambulacra  at  the 
margin.  Tlie  posterior  portion  of  the  test  is  somewhat  broader  than 
the  anterior ;  a  slight  lobe  on  the  ]>osterior  margin,  opposite  the  anal 
opening,  which  is  circular  and  close  to  the  edge.  Ambulacral  rays 
broad,  subequal,  forming  a  very  regular  rosette.  The  anterior  one 
slightly  narrower,  and  the  anterior  lateral  pair  slightly  shorter  than 
the  posterior  pair.  The  genital  pores  are  close  to  the  center,  in  the 
angles  of  a  small  pentagon.    The  ocular  openings  are  scarcely  visi- 

*  Specimens  of  this  species  have  been  received  fVom  Gulf  of  California  and  Nica- 
ragua,— Reprint 
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ble  to  the  unaided  eye,  nearer  to  the  center  than  the  genital  pores. 
Spines  uniformly  crowded  above  and  beneath,  short  and  slender,  the 
larger  ones  of  the  upper  surface  mostly  with  slightly  enlarged  tips. 
Color,  in  alcohol,  dark  ash-brown. 

This  species  is  allied  to  S,  prostratus  (Rav.  sp.)  of  the  West  Indies, 
but  has  a  thinner  margin,  broa<ier  ambulacra,  a  larger  rosette,  and  a 
thinner  test. 

PygorhynchuS  PacificUS  (Ag.  MS.)  A.  Agassiz,  Bulletin  M.  C.  Z.,  p.  27. 

We  have  received  from  the  Museum  of  Comparative  ZoOlogy,  two 
specimens  of  this  very  interesting  species,  collected  by  Mr.  A.  Agassiz 
at  Acapulco ;  and  young  specimens,  from  the  Smithsonian  Institution, 
collected  at  Cape  St.  Lucas  by  J.  Xantus. 

One  specimen  is  1*8  inches  long;  1*4  broad;  '9  high;  from  center 
to  anterior  margin  1 ;  to  posterior  margin  1*22;  to  anal  orifice  '9;  to 
end  of  anterior  ambulacral  ray  'To ;  to  end  of  anterior-lateral  '7 ;  to 
end  of  posterior-lateral  '8;  width  of  ambulacral  rays*  "18;  the  median 
area  *!  ;  width  of  actinal  opening  '2;. length  '12.  Another  specimen 
is  1  '9  long ;  1  '6  wide ;  1  high. 

Test  thin,  concave  beneath,  the  sides  most  prominent  opposite  the 
mouth ;  above  regularly  arched  except  at  the  anal  region ;  marginal 
outline  oblong,  the  ends  obtusely  rounded,  the  posterior  portion 
broadest.  Anal  area  transversely  oval,  situated  in  a  depression  above 
the  margin.  Ambulacral  rays  nearly  equal  in  \^4dth,  the  posterior 
ones  longest;  the  anterior  poriferous  zones  in  the  autorioMateral 
ambulacra  and  the  posterior  zone  in  the  posterior  ones,  shorter  and 
narrower  than  the  others.  From  the  ends  of  the  ambulacral  rays  two 
single  rows  of  pores  may  be  traced  around  to  the  mouth,  in  most  of 
the  ambulacra.  The  actinal  opening  is  wider  than  long,  with  five 
angles  alternating  with  prominent  lobes.  One  of  the  angles  is  on  the 
anterior  side,  with  a  lobe  opposite.  A  rosette  of  pores  surrounds  the 
mouth,  each  ray  having  two  short  rows  of  double  pores  and  two  rows 
of  few,  larger,  single  pores  within  them,  and  in  the  center  another 
very  short  row  of  double  pores,  the  pair  next  the  mouth  larger.  The 
"  naked  space  "  beneath  is  broadest  anteriorly,  enclosing  the  mouth, 
and  narrowing  posteriorly.  In  life  it  is  covered  by  minute  spines. 
The  spines  of  tlie  upper  surface  are  short  and  delicate,  crowded ;  on 
the  sides  of  the  lower  surface  they  are  longer  and  larger,  tapering, 
sharp  at  the  ends,  longitudinally  fluted.  Tubercles  of  the  ui)per  side 
small  and  regular ;  on  the  lower  surface  they  are  larger  and  sunken 
on  the  lateral  parts;  very  small  and  unequal  on  the  median  area. 
Genital  openings  four,  near  the  center.  Color,  when  dried,  brownish 
yellow.     In  alcohol,  darker  yellowish  brown. 
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In  form  and  general  appearance  this  species  resembles  Cassididus 

Carribii^arum  Lamk.,*  of  the  West  Indies.      The  positions  of  the 

mouth  and  anal  openings  arc  nearly  the  same,  and  the  latter  is  situated 

in  a  similar  transverse  depression  surmounted  by  an  arched,  lip-like 

projection  of  nearly  the  same  form,  in  each. 

The  Cassididus  differs,  however,  in  several  structural  features  of 
imi>ortance, — such  as  the  number  and  arrangement  of  the  ]>ore8  in 
the  rosette  around  the  mouth,  and  in  not  having  the  pairs  of  fK>re8 
in  the  dorsal  rosette  connected  by  transverse  grooves,  which,  in  -R 
Pacifica^  are  deep  and  conspicuous  and  separated  by  rows  of  small 
tubercles. 

Brissus  obesus  Vemll,  sp.  nov. 

Closely  allied  to  B.  colnmbaris  of  the  West  Indies,  and  B,  SciUcBj 
Mediterranean,  esj>ecially  to  the  latter,  from  which  it  differs  chiefly  in 
its  proportions  (as  seen  in  profile)  and  the  position  of  the  vertex. 

The  largest  sp6cimen  is  2  inches  long ;  1*55  broad ;  ri6  high,  at  the 
most  elevated  point;  1'35  from  abactinal  center  to  posterior  margin  ; 
•92  to  anterior  margin ;  '05  to  end  of  anterior-lateral  ambulacra ;  '80 
to  end  of  posterior ;  '65  to  end  of  anterior  od<i  one  (where  crossed  by 
fasciole);  sub-anal  fasciole  '76  broad,  '25  long;  "plastron"  1*20  long; 
•70  broad  at  posterior  end ;  mouth  ^40  broad. 

Viewed  from  above  the  form  is  regularly  OA-ate,  except  the  narrower, 
posterior  end,  which  is  somewhat  truncate  and  slightly  emarginate 
at  the  anal  area.  Distance  from  abactinal  area  to  posterior  end  one 
and  a  half  times  that  to  anterior  end.  The  abactinal  region  is  small 
and  scarcely  depressed.  The  posterior  interambulacrum  is  elevated 
and  swollen  from  its  origin  to  the  anal  area,  and  subcarinated  be- 
tween the  posterior  ambulacra,  causing  the  latter  to  appear  unusually 
sunken.  The  region  in  front  of  the  anterior  lateral  ambulacra  is 
regularly  and  pretty  imiformly  rounded,  lacking  the  flattened,  some- 
what depressed  anterior  area  seen  in  B,  Scillce^  and  bears  larger 
tubercles  than  the  rest  of  the  test,  as  in  the  allied  species.  The  ante- 
rior odd  ambulacrum  is  very  narrow  and  scarcely  depressed,  with 
rather  indistinct  pores.  Those  of  anterior  pair  are  moderately  long, 
lanceolate,  nearly  transverse,  their  ends  curving  somewhat  toward 
the  anterior  end.     Posterior-lateral  ambulacra  longer  than   anterior 

•  This  species,  which  has  recently  been  referred  to  Rhyncopygus  by  Dr.  Lutken,  was 
tiie  tjpe  of  the  genus  Cawiduins  wlien  it  was  first  establislied  in  the  Systeme  dea 
Animaux  sans  Vertebres,  p.  348,  1801.  Therefore  it  seems  most  proper  to  restrict  the 
genus  OaitaiduLua  to  species  like  tliis. 

(This  name  is  preoccupied  in  mollusca.  Kr.  A.  Agassiz  has  recently  united  this  aiid 
Pacificus  in  a  new  genus,  Bhyncholampcu^  Bulletin  M.  C.  Z.,  p.  270, — Reprint) 
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(in  the  ratio  of  16  to  15)  diverging  at  a  smaller  angle  than  in 
B.  ScUUb.  In  a  side  view  the  anterior  end  has  a  regularly  convex 
outline  to  the  abactinal  area,  which  forms  a  slight  depression,  from 
thence  the  outline  rises  gradually  to  a  point  about  half  way  to  the 
posterior  end  and  then  curves  rapidly  downward  to  the  truncate  anal 
region,  which  makes  more  than  a  right  angle  with  the  lower  surface. 
Subanal  region  obtuse,  high  and  inflated,  very  convex;  posterior 
median  region  of  the  ^^plcutron^^  inflated,  rising  into  a  prominent 
point.  The  sub-anal  fasciole  is  broad,  transversely  reniform,  its  longi- 
tudinal diameter  to  its  breadth  as  1 :  3.  The  "  plastron  "  is  shield- 
shaped,  rather  broad,  a  little  narrowed  posteriorly,  its  length  to 
breadth  of  posterior  end  as  12 :  7.  Color  of  test,  in  alcohol,  uni- 
form yellowish  gray ;  of  spines,  dark  gray. 

Gulf  of  California,— K  Samuels  (ColL  Boston  Soc.  Nat.  Hist,  and 
Museum  Yale  College) ;  Cape  St  Lucas, — J.  Xantus  (Coll.  Smiths. 
Institution). 

This  species  is  more  liable  to  be  confounded  with  B.  SciUcB  Ag. 
than  with  any  other  known  to  me.  It  may  be  distinguished  readily, 
however,  by  its  evenly  rounded  outline  between  the  anterior  margin 
and  ovarial  plates;  by  its  more  swollen  posterior  region,  which  is 
due  both  to  the  elevation  of  the  posterior  interambulacrum  and  the 
increased  convexity  of  the  sub-anal  and  ventral  areas;  by  the  less 
anterior  position  of  the  abactinal  areas ;  by  the  relatively  shorter  and 
broader  plastron  and  sub-anal  fasciole;  and  by  the  latter  being 
placed  rather  upon  the  posterior  than  upon  the  lower  surface,  while 
in  B.  SciUce  it  is  more  nearly  continuous  with  the  plastron. 

Meoma  nigra  VeniU. 

Kleinia  {Ryssobrisaus)  nigra  A.  Agaseiz,  Bulletin  M.  C.  Z.,  p.  27,  1863. 

This  large  species  is  closely  allied  to  M.  grandis  Gray,  from 
Australia. 

Length  four  inches  ;  breadth  3*6 ;  height  1*9  ;  length  of  anterior  lat- 
eral ambulacra  1*9  ;  of  posterior  2 ;  length  of  anal  area  '7  ;  breadth  •46. 

Its  outline  is  broad  ovate,  somewhat  cordate  anteriorly,  and  trun- 
cate and  slightly  eniarginate  posteriorly.  The  upper  surface  is  rather 
depressed,  but  not  flattened,  covered  with  scattered  larger  tubercles 
and  very  numerous  small  ones.  The  tubercles  are  largest  within  the 
peripetalous  fasciole  and  beyond  it  on  the  posterior  interambulacrum. 
The  anterior  anibulacral  area  is  but  little  sunken,  with  rudimentary 
porejs.  The  anterior-lateral  ones  are  rather  broad  and  deep,  curving 
forward,  especially  at  the  ends.    The  two  posterior  are  somewhat 
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longer,  strongly  divergent,  obtuse  at  the  ends.  Tlie  posterior  inter- 
ambulaerum  and  the  lateral  pair  are  about  equally  swollen,  within 
the  fasciole,  but  the  former  is  somewhat  inllated  beyond  it,  near  the 
posterior  end,  wliich  is  obliquely  truncated,  the  upper  surface  project- 
ing considerably  beyond  the  lower.  The  anal  area  is  large,  elliptical, 
acute  above,  and  occupies  the  greater  part  of  the  truncated  poste- 
rior end. 

The  peripetalous  fascicle  is  nearly  transverse  anteriorly,  but  forms 
two  abrupt,  angular  bends  between  the  anterior  and  lateral  ambula- 
cra, of  which  that  next  to  the  lateral  extends  much  farther  toward 
the  summit.  In  the  rest  of  its  course  it  agrees  very  nearly  with  that 
of  M,  grandia  as  figured  by  Gray.*  The  sub-anal  fasciole  is  nearly 
transverse  between  the  posterior  ambulacra ;  at  a  distance  from  the 
anal  area  about  equal  to  the  length  of  the  latter,  each  end  bends  ob- 
liquely upward  laterally  and  becomes  irregular  and  gradually  disap- 
pears opposite  the  sides  of  the  anal  area  and  at  some  distance  from  it, 
without  enclosing  a  sub-anal  area.  Genital  0|)ening8  four,  the  two 
posterior  largest  and  farthest  apart. 

Acapuloo,  Mexico, — A.  Agassiz.  In  exchange  from  the  Museum  of 
Comparative  ZoOlogy.f 

I  am  indebted  to  the  kindness  of  Mr.  A.  Agassiz  for  a  typical 
specimen  of  this  interesting  species.     It  seems  to  be  a  true  3feoma, 

Metalia  Gray. 

Brissua  (sub^nus  Metalia)  Gruj,  Catalogue  of  the  Recent  Echinida  of  the  Britiflh 

Museum,  p.  51,  1855. 
XarUhobrissus  A.  Agassiz,  Bulletin  M  C.  Z.,  p.  28,  1863. 

Tlie  first  division  of  the  genus  Briaaus^  as  limited  by  Dr.  Gray, 
contained  only  one  species,  the  B,  sternalis  Ag.  This  group,  to 
which  he  applied  the  name  Metalia^  he  characterized  as  follows: 
"  Subanal  area  heart-shaped,  edged  by  a  broad  subanal  fasciole ;  the 
disk  radiated,  striated,  with  a  series  of  marginal  pores,  and  with  a 
short  fasciole,  branched  up  and  edging  the  sides  of  the  vent ;  the 
hinder  part  of  the  peripetalous  fasciole  slightly  bent,  but  not  margined 
to  the  hinder  edge  of  the  hinder  ambulacra ;  spines  on  the  side  of 
the  ambulacra  larger,  elongate.'' 

This  division  appears  to  be  perfectly  equivalent  to  XanthobrismM 
A.  Agassiz.  The  type  of  the  latter,  M.  Garretii  (Ag.  sp.),  from  the 
Kingsmills  Islands,  is  closely  allied  to  M,  sternaliSy  as  I  have  ascer- 
tained by  an  examination  of  typical  specimens  of  the  former,  belong- 

•  C-atalogue  of  the  Recent  Echinida  of  the  British  Museum,  Part  1,  pL  6,  fig.  2,  1855. 
f  More  rooentlj  sent  by  J.  Pedersen  from  La  Paz, — ^Reprint 
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ing  to  the  Boston  Society  of  Natural  History  and  the  Essex  Institute, 
received  from  the  Museum  of  Comparative  Zoology.  Wliether  it  be 
really  distinct  can  be  ascertained  only  by  an  actual  comparison  of 
authentic  specimens  of  each,  the  descriptions  of  M.  stimcUis  not  being 
sufficient  to  distinguish  it  from  M.  Qarretii. 

Metalia  nobilis  Veniii,  sp.  dov. 

Test  depressed  above,  most  elevated  at  the  abactinal  pole  and  upper 
part  of  posterior  interambulacrum ;  anterior  end  arched ;  j)08terior 
end  obliquely  tnmcated ;  lower  surface  but  little  convex.     In  a  view 
from  above  the  form  is  very  broad  oval,  the  anteiior  end  a  little  emargi 
nate,  the  posterior  tnincate,  but  prominent. 

Extreme  length  4*5  inches ;  breadth  4  ;  height  2*2 ;  from  abactinal 
pole  to  anterior  end  2  ;  to  posterior  end  3*1  ;  to  end  of  anterior  am- 
bulacral  rays  1*7;  to  end  of  posterior  1*92  ;  to  peripetalous  fasciole 
in  posterior  interambulacnim  1'5;  in  lateral  interambulaera  1*3;  in 
anterior  ambulacrum  1*7  ;  length  of  anal  area  '62  ;  breadth  '52 ;  length 
of  subanal  fasciole  "88 ;  breadth  1  '35  ;  from  anal  area  to  fasciole  "25  ; 
mouth  to  subanal  fasciole  2*45;  breadth  of  plastron  1-25;  length 
of  spines  of  lower  surface  '65 ;  of  upper  surface  bordering  ambula' 
era  '22. 

The  anterior  ambulacrum  is  but  slightly  sunken ;  the  lateral  ones 
in  deep  grooves,  nearly  uniform  in  width ;  the  anterior  pair  nearly 
straight ;  the  posterior  curving  slightly  outward.  The  lateral  and 
posterior  interambulaera  are  convex  within  the  peripetalous  fasciole, 
but  beyond  this  the  latter  is  suddenly  depressed,  causing  a  slightly 
concave  place,  behind  which  it  is  slightly  convex,  and  slopes  gradu- 
ally to  the  posterior  end.  The  peripetalous  fasciole  is  nearly  trans- 
verse in  front,  bending  upward  for  a  sh(»rt  distance,  nearly  at  a  right 
angle,  about  at  the  middle  of  the  anterior-Literal  interambulaera,  and 
then  turning  back  again  at  a  similar  angle,  passes  close  by  the  end  of 
the  ambulacral  rays.  In  the  lateral  and  posterior  interambulaera  it 
bends  but  slightly  upward,  and  does  not  margin  the  ambulacra.  The 
sub-anal  fasciole  is  rather  large,  broader  than  long,  broad  heart- 
shaped,  the  lower  end  terminating  in  a  slight  point,  the  lower  side 
rounded  to  the  extreme  lateral  lobes ;  the  upper  or  posterior  side 
with  a  straight  line  in  the  middle,  and  slightly  concave  ones  running 
to  the  lateral  lobes.  From  each  end  of  the  straight,  posterior  part  a 
narrow  fasciole  passes  outward  and  upward  in  a  broad  curve  and 
terminates  about  opposite  the  middle  of  the  anal  area.  The  anal 
area  is  broad-oval,  longer  than  broad.  The  plastron  is  elliptical,  but 
little  convex,  the   most  prominent  points  being  at    the    posterior 

Trans.  Connecticut  Acad.,  Vol.  I.  41  June,  1867. 
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end,  where  the  subanal  fascicle  crosses  it,  and  at  the  mouth.  Pores 
around  the  mouth  large,  in  live  conspicuous  rays.  The  spines  are 
long  and  slender  on  the  lower  surface,  short  and  fine  above,  except 
on  the  borders  of  the  ambulacra  and  within  the  fasciole,  where  the 
tubercles  are  considerably  larger. 

Color  of  test  dark  ash-brown,  a  yellowish  white  line  or  narrow 
band  passing  from  the  ambulacral  petals  or  rays  to  the  outer  margin, 
along  each  border  of  the  ambulacral  zones.  Color  of  spines  very 
dark  gray,  or  blackish. 

A  small  specimen  from  Cape  St.  Lucas  is  1*65  inches  long;  1-4 
broad ;  '88  high  ;  from  center  to  end  of  anterior  ambulacral  rays  '52 ; 
of  posterior  '57;  width  of  latter  -12;  center  to  anterior  end  1*7; 
to  posterior  end  1*3;  length  of  area  within  subanal  fasciole  *4; 
breadth  •45. 

In  form  this  agrees  nearly  with  the  large  specimen,  except  that  the 
posterior  interambulacral  region  is  depressed  ^dthin  the  peripetalous 
fasciole  and  the  lower  surface  is  more  convex,  the  plastron  being 
subcarinated  and  most  prominent  in  the  middle.  The  anterior,  odd 
ambulacrum  is  scarcely  depressed  below  the  general  surface. 

The  form  of  the  peripetalous  fasciole  is  the  same  as  in  the  large 
specimen.  Color  of  test  and  spines,  in  alcohol,  is  white,  the  spines 
transparent. 

Panama  Bay,  dredged  in  6  to  8  fathoms,  shelly  bottom, — F.  H. 
Bradley.     Cape  St.  Lucas, — J.  Xantus  (Coll.  Smithsonian  Inst.). 

This  species  is  allied  to  M.  Garretii  of  the  Kingsmills  Islands,  but 
the  latter  differs  in  having  a  more  elevated  and  convex  form,  espe- 
cially posteriorly ;  in  having  the  anterior  end  high  and  abruptly  de- 
scending, with  the  imperfect  ambulacrum  in  a  deeper  groove;  in 
having  relatively  shorter  and  broader  ambulacral  rays,  which  are  not 
BO  uniform  in  width,  and  the  posterior  ones  more  curved;  in  the 
form  of  the  anal  area,  which  is  pointed  below,  instead  of  rounded ; 
in  the  subanal  fasciole,  which  is  smaller,  narrower,  and  more  rounded, 
being  about  as  long  as  broad.  The  peripetalous  fasciole  bends  up  in 
an  abrupt  angle  in  the  lateral  interambulacra,  instead  of  crossing  in 
a  broad,  slightly  concave  curve. 

Agassizia  OVnlum  Liitken,  Vidensk.  Kedd.,  p.  134,  tab.  II,  fig.  8,  18S4. 

Mr.  Bradley  sent  one  specimen  of  this  species,  found  on  the  beach 
at  Panama.  Dr.  Lutken's  specimens  came  from  Boccones,  Central 
America. 
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Order,  HOLOTHURIOIDEA. 

A  large  number  of  Holothurians,  representing  numerous  species, 
from  Panama,  San  Salvador,  etc.,  were  collected  by  Mr.  Bradley. 
But  since  it  is  very  difficult  to  properly  characterize  animals  of  this 
order  from  specimens  preserved  in  alcohol,  most  of  these  species  are 
here  omitted.  The  Holothurians  of  other  localities  have,  also,  been 
so  imperfectly  described  that  descriptions  of  those  of  this  region 
would  at  present  affi^rd  but  little  additional  evidence  upon  questions 
of  Geographical  Distribution. 

Most  of  the  species  in  the  collection  belong  to  the  restricted  genus 
Holothuria^  and  allied  genera,  having  twenty  peltate  tentacles. 

Two  of  the  more  interesting  and  unusual  forms  are  described  below. 
It  is  to  be  hoped  that  examinations  of  the  living  animals  will  soon 
afford  material  for  completing  the  descriptions  of  these,  as  well  as  of 
the  remaining  species. 

Pentacta  Panamensis  Vemii,  sp.  nov. 

Body  somewhat  fusiform,  pentagonal,  the  angles  prominent,  both 
ends  turned  upward.  Length,  in  alcohol,  1*4;  diameter  at  middle 
•28.  Suckers  not  entirely  retractile,  arranged  along  the  angles.  In 
the  three  lower  ambulacra  there  are  two  alternating  rows  on  each 
angle,  along  the  middle  of  the  body,  but  toward  each  end  they 
become  more  distant,  smaller,  and  for^  .jut  a  single  row ;  on  the  two 
ambulacra  of  the  upper  side  they  are  less  numerous  and  form  a  single 
row  along  the  whole  length  of  the  body.  The  suckers  are  stiff  at 
the  lower  part,  and  filled  with  calcareous  grains ;  the  ends  are  soft 
and  extensible,  with  well  developed  disks.  The  interambulacral 
zones  are  smooth  and  without  papillse;  the  skin  thin,  coriaceous^ 
filled  with  very  numerous,  minute,  calcareous  grains  or  plates.  The 
anal  opening  is  surrounded  by  ten  small  papillse.  Tentacles  ten,  the 
two  lower  ones  much  the  shortest,  all  arborescently  branched,  the 
numerous  ultimate  divisions  forming,  in  contraction,  clusters  of  small 
rounded  papilla?  on  the  branches. 

Color,  in  alcohol,  grayish  brown,  the  tentacles  yellowish  brown. 

Panama, — F.  H.  Bradley,  one  specimen. 

The  extensive  group  of  Holothurians  referred  to  Pentacta  by  some 
authors,  and  by  others  to  Ctummaria^  appears  to  include  several  dis- 
tinct generic  types.  The  present  species  is  closely  allied  to  JP.  pen" 
tactea  Jseg.,  of  Europe,  properly  the  type  of  the  genus  Pentacta^ 
which  should,  therefore,  be  restricted  to  those  species  which  have  a 
pentagonal  form,  with  suckers  confined  to  the  angles,  and  smooth 
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interambulacra.  In  the  same  manner  CwMtnaria  may  be  restricted  to 
the  group  having  C.  frondosa  as  its  type.  In  these  the  form  is  more 
swollen  and  rounded ;  the  suckera  wholly  retractile,  in  five  zones ; 
the  int^rambulacral  zones  provided  with  few  scattered  papillae. 

Anaperus  Peruanus  Troschel,  Wieg.  Arch,  xii,  p.  61,  1846.* 

Hohihuriti  perufnami  Lesson,  Cent  Zool,  pL  46,  p.  124. 

Thyone  peruana  Selenka,  Zoitschrift  fiir  Wissonschaft.  Zoologie,  1867,  p.  364. 

Several  large  examples  of  this  species  were  obtained  by  Mr.  Brad- 
ley both  at  Paita  and  Callao,  Peru, 

Tliis  species  may  be  regarded  as  the  type  of  the  genus  Anuperus 
of  Troschel,  it  being  the  first  species  mentioned  by  him.  It  is  allied 
to  A,  Briareus  {A,  Carolina  Tr.)  from  the  Carolina  coast,  Long  Isl. 
Sound,  etc. 

LiisSOthuria  Verrill.  gen.  nov. 

Allied  to  JPsolua^  but  having  the  upper  surface  of  the  body  covered 
with  a  soft,  smooth  skin  in  which  are  imbedded  minute  perforated 
plates.  Lower  surface  flat,  witli  three  broad  rows  of  crowded  suckers. 
Anal  area  elevated,  the  opening  surrounded  by  calcareous  papillse. 
Tentacles  ten,  arborescently  branched,  the  two  lower  ones  smallest. 

Lissothuria  omata  Vernii,  sp.  nov. 

Body  elongated,  depressed,  the  flat  lower  surface  broad  ;  the  ante- 
rior end  elevated ;  the  anal  area  near  the  high  posterior  end,  little 
elevated  above  the  surface  of  the  back.  Length  2  1;  breadth  '85; 
height  -35 ;  length  of  lower  surface  1-7 ;  breadth  -86. 

The  anterior  end,  bearing  the  tentacles,  rises  considerably  above 
the  level  of  the  back,  and  where  it  joins  the  naked  part  below  the 
tentacles  there  is  a  ring  of  calcareous  plates,  with  pointed  ends,  and 
on  the  upper  side  four,  elongated,  flexible  papilla)  rising  from  enlarged 
bases  having  calcareous  grains,  apparently  corresponding  to  four  of 
the  ambulacnu  The  tentacles  are  arborescently  branched,  not  large, 
the  subdivisions  in  contraction  forming  a  rounded  cluster,  on  a  stout 
pedunculated  base.  Anal  region  conical,  opening  posteriorly.  Suck- 
ers of  the  lower  surface  small  and  very  numerous,  crowde<l,  six  or 
eight  series  in  each  ambulacrum.  The  skin  above  is  soft,  but  filled 
with  minute  calcareous  grains  and  fewer,  somewhat  larger,  perforated 
ones. 

Color,  in  alcohol,  light  purple,  whitish  beneath,  disk  purple,  with  a 
yellowish  white  ring  around  the  mouth ;  tentacles  purple  at  base,  the 
subdivisions  yellowish. 

Panama,  one  specimen, — F.  IL  Bradley. 

*  This  belongs  to  the  genus  Pattalus  (see  page  876), — Reprint 
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No.  3.     On  the  Geographical  Distribution  of  the  Echinoderms  of  the 

West  Coast  of  America, 

Published  July,  1867. 

Although  a  large  proportion  of  the  Echinoderms  inhabiting  this 
coast  were  long  since  described,  very  little  has  been  done  toward  the 
study  of  their  distribution,  and  comparisons  with  the  Echinoderm 
Faunse  of  other  regions. 

It  is  certain  that  our  knowledge  of  the  species  inhabiting  the  vari- 
ous districts  upon  this  coast  is  still  quite  imperfect,  for  even  the  col- 
lection of  Mr.  Bradley  contains  several  undescribed  species  from 
Panama,  which  was  the  region  previously  best  known.  But  since  the 
collections  which  he  has  made,  and  those  made  by  Mr.  J.  Xantus  at 
Cape  St.  Lucas,  have  contributed  a  large  amount  of  new  and  authen- 
tic materials  for  such  investigations,  it  is  thought  proper  to  introduce 
here  a  brief  account  of  what  is  already  known  concerning  this  inter- 
esting and  important  subject. 

The  distribution  of  the  species  of  the  West  Coast  of  America 
should  be  studied  with  reference  to  several  questions : — 

First. — To  ascertain  the  range  of  each  species  along  the  coast,  both 
geographically  and  in  the  depth. 

Second. — To  ascertain  the  extent  and  boundaries  of  the  several 
fJEiunie,  which  occupy  the  coast 

Third. — To  compare  these  faun®  with  those  of  other  regions, — espe- 
cially the  tropical  fauna  of  the  West  Coast  with  that  of  the  East 
Coast  and  West  Indies,  and  with  that  of  the  Pacific  Islands  and 
East  Indies. 

Fourth. — To  compare  the  living  species  with  those  found  fossil  in 
the  Tertiary  and  more  recent  formations  of  the  neighboring  coasts, 
and  of  thjB  West  Indies  and  Eastern  North  America. 

Very  little  material  is  now  accessible  for  the  investigation  of  the 
subject  included  under  the  fourth  head,  but  since  prolific  fossiliferous 
deposits  are  known  to  occur  near  Aspinwall,  as  well  as  alotg  the 
western  coast  of  South  America,*  many  important  results  may  be 
expected  when  such  localities  shall  have  been  fuUy  investigated. 

The  principal  sources  of  information  concerning  the  existing  faunaa 
of  the  coast  have,  hitherto,  been  the  works  of  Brandt^  for  the  north- 

*  A  deposit  aboundiug  in  fossils  was  examined  bj  Mr.  Bradley  near  Zorritos,  Peru, 
which  is  apparently  of  late  Tertiary  age,  but  the  collection  has  not  yet  been  ex- 
amined with  care.    (See  vol.  ii, — Reprint). 

*  Prodromus  descriptionis  animalium  ab  H.  Mertensio  in  orbis  terrarum  drcumuavi- 
gatione  observatorum.  Becueil  des  Actes  de  la  stance  publique  de  I'aoademie  imp^riale 
de  St  Peterebourg,  1826. 
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ern  district ;  Dr.  William  Stimpson'  for  the  Coast  of  Oregon  and 
California ;  D.  J.  E.  Gray,*  Dr.  Chr.  Latken/  and  Mr.  A.  Agassiz* 
for  the  tropical  region ;  Valenciennes"  and  Agassiz  and  Desor'  for 
the  Galapago  Islands  and  coast  of  Peru ;  Philippi"  for  the  coast  of 
Chili  and  southward  to  the  Straits  of  Magellan.  Dr.  Ldtken  has 
given  lists  of  all  the  species  of  Echini  and  Starfishes  known  upon  the 
whole  coast  at  that  time,  but  numerous  discoveries  have  been  made 
since  the  publication  of  his  valuable  papers.  Mr.  Theodore  Lyman* 
has  given  a  list  of  all  the  known  Ophiurians,  with  descriptions  of  all 
the  America  species  which  he  has  personally  examined. 

From  these  and  other  works,  and  from  the  collections  of  the  Tale 
College  Museimi,  the  Smithsonian  Institution,  the  Boston  Society  of 
Natural  History,  and  the  Essex  Institute,  the  following  lists  have 
been  complied. 

Care  has  been  taken  not  to  admit  doubtful  species,  and  those  ap- 
parently without  sufficiently  authentic  localities.  The  few  species 
included  in  the  lists  of  which  the  localities  arc  questionable  or  bos- 
pected  are  preceded  by  a  mark  of  doubt,  thus,  (?) ;  those  that  I  have 
personally  studied  are  marked  thus,  (!). 

List  of  epecies  found  at  Sltcha, 

ASTEBIOIDEA. 

Asteropsis  imbricata  Grube. 

Patiria  miniata  [Astericts  miniata  Brandt).     Extends  south  to  Monterey. 
Solaster  deceinradiatas  (Brandt  pp.)  Stimpson. 

Pycnopodia  helianthoides  (Brandt  sp.)   Stimpson.     Extends  to  Tomnles 
Bay,  Cal. 

*  The  Crustacea  and  Echinodermata  af  the  Padflc  Shores  of  North  America.  Jounial 
of  the  Boston  Society  of  Natural  History,  vol  vi,  1867.  Proceedingrs  Bost  Soc  N.  H., 
vol.  viii,  p.  261,  1861. 

*  Synopsis  of  the  genera  and  species  of  the  Class  Flypostoma  {Asitrias  Iaul).  An- 
nals and  Magazine  of  Natural  Uistory,  vi,  1840.  Numerous  starflshea  from  the  oolleo- 
tion  of  Hugh  Cuming  are  briefly  described  in  this  paper. 

*  YidenHkabelige  Meddelelser  fra  den  naturhistoriske  Forening  i  IQobenhavn.  Bidrag 
tQ  Kundskab  om  Ophiureme  ved  Central-Amerikas  Yesikyst,  1866.  Bidrag  til  Kunds- 
kab  om  de  ved  Kysteme  af  Mellem-og  Syd-Amerika  levonde  Arter  af  Sos^mer,  1858. 
Bidrag  til  Kundskab  om  Echinideme,  1864.  Elritiske  Bemserkninger  om  forskjellige 
Sosljomer  (Asteridor),  med  Beskrivelse  af  nogle  nje  Arter,  18G4. 

*  Bulletin  of  the  Museum  of  Comparative  Zoology,  No.  2,  1863. 

*  Voyage  autour  du  Monde  sur  la  frigate  la  Y^nus  par  Petit-Thouars,  Atlas  de  Zo- 
ologie,  Zoophytes,  1846. 

^  Catalogue  raisonne  des  families,  des  genres  et  des  especes  de  la  dasse  des  Echino- 
dermata.   Annales  des  sdenoes  natureUos,  3™®  serie,  Zoologie,  t  6,  7,  8, 1847. 

*  Yier  neue  Echinodermen  des  Chilenischen  Meeres.  Archiv  far  Natargeachidite, 
Bd.  zxiii,  1867,  p.  130. 

*  lUuBtrated  Catalogue  of  the  Mus.  Comp.  Zo61ogy,  Na  I,  1866. 
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Aaterins  ochracea  Brandt.  Found  also  at  San  Francisco  and  Tomales  Bay. 
Aster  ins  epichiora  Brandt. 

ECHINOIOKA. 

Dendraster  excentricus  (RacIi.  ap.)  Ag.  F'rom  Unalascba  to  Monterey,  Cal. 

EurycchinuH  Drdhachiensis  V.  ?  (E,  chiororcntrotus  Brandt  sp.).  Mr.  A. 
Aga«<«*iz  considers  tliis  the  same  as  E.  Drdhachiensis  of  the  North  Atlan- 
tic.    It  is  found  as  far  south  as  the  Oulf  of  (feorgia, 

HOLOTHURIOIDKA. 

Chirwiota  discolor  E^ch. 

Leptoaynapta    verrucosa^  (nobis),   (Chirodola    verrucosum  Each.,  Zo5l. 

Atlas  Tab.  X,  tig.  3). 
Liosoma  Sitchcense  Brandt. 
Psolus  SiichcBnitis  I)uj.  et  IIup6,     (Cuvieria  Brandt).     Whetlii-r  this  be 

a  true  Psolus  can  be  ascertaine-l  only  l»y  re(^x  ami  nation. 
Pentacta  alhida  (Brandt  sp.)  Stimp. 
P.  nigricans  (Br.  sp.)  St  imp. 
P.  mitiiata  (Br.  sp.)  Stimp. 
Aspidochir  Mertensii  Brandt. 
Diploperideris  Sitchcensis  Brandt,  ( ?  Holotkuria), 

Six  species  included  in  the  above  list  reach  Puget  Sound,  and  five 
extend  to  Tomales  Bay  and  San  Francisco.  The  species  now  consid- 
ered peculiar  are  chiefly  Holothurians  and  probably  many  of  them 
will  hereafter  be  found  farther  south,  while  others  may  prove  identi- 
cal with  the  arctic  species  of  the  North  Atlantic. 

List  of  species  found  in  Piiget  Sound  and  along  the  coast  to  Cape 

Mendocino^  CaL 

Ophiuroidka. 

Ophioglypha  LUtkenii  Lyman.     Puget  Sound. 

Ophiopholis  Kennerleyi  Lyman  !    Puget  Sound ;  Dungenes,   Or.  (Yale 

Mus.);  Mendocino. 

Ampkiura  Pugetana  Lyman.     Puget  Sound  and  Mendocino. 

A.  occidentalis  Lym.     Puget  Sound  to  Monterey,  Cal. 

A.  urtica  Lym.     Puget  Sound. 

Astrophyion  s|).  (?  A,  Crayi  Lym.).     Puget  Sound  (Dr.  Stimpson). 

*  Under  the  generic  name,  Lqi>tosynapta,  I  propose  to  separate  fVom  the  typical  spe- 
cies of  Synapta  {S.  mammiUosa  Esch.),  such  species  as  S.  tenuis  Ajres  of  New  England, 
and  S.  inhosrens  of  Europe.  These  are  distinguished  by  their  more  slender  form,  the 
absence  of  pn>minent  verrucae,  fewer  (12),  shorter  and  more  digitate  tentacles,  etc.  L. 
tenuis  may  be  regarded  as  the  tjrpe.  Eschscholtz  himself  referred  such  species  to  his 
genus  Chirodota^  from  the  typical  species  of  which  they  differ  in  having  minute  cal- 
cireous  hooks  in  the  skin  for  adhesion.  The  typical  spedeB  of  Sifnapta  have  fifteen 
tentacles,  and  prominent  verrucs. 
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AsTKUIoIDRA. 

Jfidiasfrr  ictf  nails  St  imp.      Pug'Jt  Sound  to  San  FrHucisco. 

Patlria  miniata  (Hrandt  sp.).     Sitcha  to  Isl.  Shu  Miguel.* 

Crihrvlla  U'rlusrnla  (Linckia  leviuseulrt  Stimp.),  Puget  Sound;  Dangenes, 

Oivij:on  (Coll.  Yale  Mas.). 
PycfiojMMlia  helianfhoiden  St  imp. 
AHterias  epichhtra  Brandt.  Puget  Sound  (Stimpson)  ;  mouth  of  Columliia 

Uiver  (.1.  Katherince  Gray). 
A,  ochrncea  Brandt. 
A.  confer  la  Stimpson.     Puget  Sound. 
A.  ff}titiitjfina  ^t\m]\     Slmal water  Bay,  Oregon. 
A,  Lutkenii  Stimp.     Oregon. 
A,  paticiitpina  Stimp.     Puget  Sound. 
A.  Troschel'd  Stimp.     Puget  Sound. 
A,  hexactis  Stimp.     Puget  Sound. 

ECIIIXOIDEA. 

Dendraster  excentricua  Agassiz. 

EaryechinuH  DrOhruchiensis  V'errill.  (?)  {^E,  chlorocentrotus  Brandt).    Gulf 
of  Georgia ;  Vancouver's  Island. 

HOLOTIIURIOIDAK. 

Pentacta  pijMrata  Stimp.     Puget  Sound. 
P,  pnpulifera  Stimp.     Puget  Sound. 
P,  alhida  Stimp.     California  (Selenka). 
P,  qniiuptesemiia  (Selenka  sp,)     Mendocino. 
Sijnapia  albicans  Sol.     Mendocino. 

Of  the  25  species  in  this  list,  16  have  not  been  recorded  from  south 
of  Mendocino;  and  18  are  not  known  north  of  Puget  Sound;  15,  so 
far  as  yet  known,  are  peculiar  to  this  district. 

List  of  spei^ies  found  between  Cape  Mendocino  and  San  DUgo^  CaL 

Ophiuroidea. 

Ophiopkoli^  Caryi  Lyra.     San  Francisco. 
Amphiura  occidentalis  Lym.     Monterey  and  northward. 
Ophiothrix  dumosa  Lyman.     San  Diego,  Cal. 
Astrophyton  Caryi  Lym.     San  Francisco. 

ASTEBIOIDBA. 

Mediaster  cequalis  Stimp.     San  Francisco. 

Patiria  miniata  (Brandt  sp.).     Toroales  (or  Bodega)  Bay ;   San  Fran- 
cisco;  Isl.  San  Miguel. 


*  This  Island  is  one  of  the  most  northern  of  the  Santa  Barbara  grou]!. 
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Pycnopodia  helianthoides  Stimp.,  Tomales  Bay. 

Aster ias  gigantea  Stimp.,  Tomales  Bay. 

A.  brevispina  Stimp.,  San  Francisco  (10  fathoms,  sandy  bottom). 

A.  ockracea  Brandt,  San  Francisco  at  low  water  I  Tomales  Bay  I  northward. 

A.  capitata  Stimp.,  San  Diego,  Cal. 

A,  asqualis  Stimp.,  Monterey,  Cal. 

ECHINOIDEA. 

Dendraster  excentrieus  Ag.,  from  Monterey  northward! 

Loxechinus purpuratus  A.  Ag.,  San  Francisco,  on  rocks  at  low-water! 

Toxopneustes  Frandscana  {Toxocidaris  franciscana  A.Ag.),  S.  Francihco ! 

HOLOTHUBIOIDEA. 

Liosoma  arenicola  Stimp.,  San  Pedro,  Cal. 
?  Cucumaria  /rondo fa  Bv.,  San  Francisco. 
Holotkuria  Calif  arnica  Stimp.,  Tomales  Bay. 

Of  the  1 8  species  in  this  list,  10  do  not  appear  to  have  been,  as  yet, 
found  north  of  Tomales  Bay,  while  6  extend  northward  to  Paget 
Sound.  Astrophyton  Caryi  may,  also,  prove  to  be  the  same  species  as 
the  one  indicated  from  Paget  Sound.  "  Cucumaria  frondoaa'*^  may 
prove  identical  with  one  of  the  species  from  Sitcha,  described  by 
Brandt,  but  if  correctly  identified  it  is  a  true  circumpolar  species  and 
must  be  supposed  to  exist  along  the  whole  coast  northward  from  San 
Francisco.     Two  species  have  not  been  found  north  of  San  Diego. 

None  of  the  species  in  the  above  list  have  been  found  at  Cape  St. 
Lucas,  except  Ophiothrix  dumosa. 

Concerning  the  Echinoderms  found  between  San  Diego  and  Marga- 
rita Bay,  Lower  California,  we  have  no  information  whatever. 

The  special  localities  of  the  following  species  are  unknown.  It  is 
quite  probable  that  some  of  them  belong  to  the  fauna  of  Lower  Cali- 
fornia. 

Chataster  Califomicus  Grube,  **  California." 
Cidaria  Dana:  Ag.,  California  (Ag.  and  Des.  Catal.). 
Astriclypeus  Afannii  Verrill,  West  Coast  of  America  (?)* 

List  of  species  found  at  Margarita  Hay  and  Cape  St.  Lucas, 

Ophiuroidea. 

Ophiura  Panameitis  Lyman. 
0.  teres  Lyman. 
Ophiocoma  cethiops  LUtken. 
0.  Alexandri  Lyman. 
Ophiactis  virescens  LUtken. 

*  Dr.  F.  H.  Troflcihel  pves  Yokohama,  Japan,  as  the  locality  of  this  species, — Reprint 

TlUKB.   COKNBOnOXJT  AOAD.,   YOL.  I.  42  JULT,  1867. 
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Ophionereis  Xantusii  Lyman,  Cape  St  Lucas. 

0.  annulata  Lyman. 

Ophiothrix  spiculata  LeC. 

0.  dumosa  Lyman,  Cape  St  Lucas,  San  Diego,  Guayamas. 

ASTBBIOIDEA. 

Astropecten  Orstedii  LtLtken ! 

Nidorellia  armata  Gray ! 

Orecater  occidentalu  Verrill,  Cape  St  Lucas  and  Panama! 

Linchia  unifascialis  Gray ! 

Do,  var.  bifascialis  Gray ! 
Ophidiaster  pyramidatus  Gray  I 

Heliaster  murobrackia  Xantus,  Cape  St  Lucas  and  Panama. 
H,  Kuhiniji  Xantus  I     Cape  St  Lucas. 
Asterias  sertulifera  Xantus,  Cape  St.  Lucas. 

ECHINOIDBA. 

Cidaris  Thouarsii  Val. ! 

Diadeina  Mexicana  A.  Ag.,  Cape  ^^t.  Lucas  and  Acapulco  I 

Echinodiadema  coronata  Verrill,  Cape  St  Lucas  I 

Echinocidaris  stellata  Agassiz,  Margarita  Bay !  Cape  St  Lucas !  Guayamas, 

and  south  to  Paita,  Peru ! 
Psammechinus  pictus  Verrill,  Cape  St  Lucas. 
Echinometra  Van  Brunti  A.  Ag.,  Cape  St  Lucas  and  Acapulco  I 
Encope  sp.* 

Pygorhynchu8  Pacificus  Ag.,  Cape  St  Lucas  and  Acapulco ! 
Metalia  nohilis  Verrill,  Cape  St.  Lucas  and  Panama ! 
Brissus  obesus  Verrill,  Cape  St  Lucas  and  Gulf  of  California! 

Species  given  in  this  list  without  special  localities  extend  ad  far 
southward  as  Panama  or  beyond.  Of  the  27  species  here  recorded, 
17  reached  Panama;  3  have  been  found  elsewhere  only  at  Acapulco ; 
2  only  at  Cape  St.  Lucas  and  in  the  Gulf  of  California ;  and  5  have,  as 
yet,  been  recorded  only  from  Cape  St  Lucas.  The  only  species  known 
to  me  from  Margarita  Bay  is  Echinoddaria  steUcUa^  which  has  also 
the  most  extensive  range  southward.  Ophiothrix  dumosa^  alone,  is 
included  both  in  this  and  the  preceding  list. 

List  of  species  found  at  AcapulcOy  Mazatlany  and  in  the  Otiff  of 

California. 

Ophiuboidba. 

Ophiura  Panamensis  Lym.,  Acapulco  and  southward  ! 
0.  teres  Lym.,  Acapulco  and  southward ! 

*  Since  deBcribed  u  Encope  OaUformca  Y.   Oommon  at  La  Pac,  J.  Pedersen, — Reprint 
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Ophiocoma  aithiops  Ltltk.,  Acapuloo  and  southward ! 
0.  Alexandri  Lym.,  Aoapulco  and  soathward  I 
Ophiothrix  dumosa  Lym.,  Guayamas  to  San  Diego. 

ASTSRIOIDBA. 

NidorelUa  armata  Oray,  Guayaoias !     (Boat.  Soc  N.  H.) 

Linckia  uni/ascialis  Gray,  Acapulco  and  southward ! 

Helidster  sp.=z(JI.  Kuhiniji  ?),     Acapulco  and  Mazatlan.     Dr.  Stimpson 

recordft  if.  helianthus  from  Mazatlan,  but  this  is  probably  an  erroneous 

identification. 

ECHINOIDEA. 

Diadema  Mexicana  A.  Ag.,  Acapulco !     Cape  Sl  Lucas  ! 
Echinocidaris  stellatu  Ag.,  Guayamas  and  southward  I 
Lytechinus  roseuft  Verrill,  Acapulco  and  Panama ! 
Tripneustes  depressus  A.  Ag.,  Guayamas !  La  Paz  ! 
Toxopneustes  sp.  (Toxocidaris  mexicana  A.  Ag.),  Acapulco. 
Echinometra  VanBrunti  A.  Ag.,  Acapulco!  and  Cape  St  Lucas! 
Stoloniclypeus  rotundus  A.  Ag.,  Acapulco  (A.  Ag.),  Panama ! 
Encope  ffrandisAg.,,  Head  of  the  Gulf  of  California! 
Pygorhynchus  Pacificus  Ag.,  Acapulco  and  Cape  St.  Lucas  I 
{?)  Mara  clotko  Mich.,  Mazatlan. 
Lovenia  sp.,  Gulf  of  California ! 
Meoma  nigra  Verrill,  Acapulco  1 

HOLOTHURIOIDEA. 

Stichopiis  Kefersteinii  Selcnka.     Acapulco. 
Hohthuria  lubrica  Selenka.     Acapulco. 
Stolfis  ovulum  SeltMika.     Acapulco. 

This  list,  which  is  doubtless  very  imperfect,*  includes  23  species,  of 
which  9  are  found  also  at  Panama ;  5  are  found  at  Ca])e  St.  Lucas ; 
the  remaining  9  are,  so  far  as  known,  peculiar  to  this  district,  but 
future  researches  will  probably  rt»duce  the  number,  since  the  coast  of 
Mexico  and  Central  America  has  been  little  explored. 

List  of  species  of  the  West  Coant  of  Central  America  and  the  Bay 

of  Panama, 

Ophiuroidea. 

Astropkyton  Panamenae  Verrill,  PanamH  and  Zorrilos,  Peru  I 

Ophiura  teres  Lyinaii,  Cape  St.  Lucas  to  PanHina ! 

0.  Panametufis  Lym.,  Cape  Si.  Lucas  t«»  Panama! 

0.  variegata  Lym.,  liealejo  and  Panama ! 

0.  Daniann  Venill,  La  Uni»»nl 


*  Many  additional  species  have  recently  been  sent  from  I^  Paz  by  J.  Pederaen, 
lists  of  which  will  be  found  in  articles  5  and  8, — Reprint 
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0,  sp.  nov.  (see  page  270),  Panama ! 

Ophiolepis  varUgata  Ltltk^  La  Union  !  Realejo.     Panama! 

Ophiozona  Pacifica  Ljm^  Punta  Arenas.     Panama ! 

Ophiocoma  aithiops  Ltltk.,  Cape  St  Lucas  U>  Panama ! 

0,  Alexandri  Lym.,  Cape  St  Lucas  to  Panama ! 

OphionereU  annulata  Lym.,  Cape  St  Lucas  to  Panama ! 

Ophiocnida  hUpida  Lym.,  Panama ! 

Ophiostigma  Untie  Ltltk.,  Realejo. 

Amphiura  geminata  Ltltk.,  Panama ! 

A.  violacea  Ltltk.,  Realejo.     f  Panama  I 

A.  PuntarencB  Ltltk.,  Punta  Arenas.     Panama  I 

A.  microdiscfM  Ltltk.,  Punta  Arenas. 

A.  Orstedii  Ltltk.,  Punta  Arenas. 

Ophiophragmus  marginatus  Lym.,  Realejo. 

Hemipholia  gracilis  Verrill,  Panama ! 

Ophiactis  virescena  Ltltk.,  Punta  Arenas.     Panama ! 

0,  simplex  Ltltk.,  Nicaragua.     Panama  1 

(/)  0.  Orstedii  Ltltk.,  Punta  Arenas. 

0,  arenosa  Ltltk.,  Punta  Arenas.     Realejo.     ?  Panama ! 

Ophiothrix  spUulata  LeC,  Cape  St  Lucas  to  Zorritos,  Peru ! 

Ophiotkela  mirabilis  Verrill,  Panama ! 

Ophiomyxa  sp.,  Punta  Arenas  (Ltltken). 

ASTERIOIDSA. 

Luidia  tessellata  Ltltk.,  Acajutla  to  Panama ! 

(?)  Petalaster  Columbia!  Gray,  San  Bias. 

Astropecten fragilis  Verrill,  Panama  and  Zorritos! 

A.  regalis  Gray,  San  Salvador!     Panama!     San  Bias. 

A,  Orstedii  Ltltk.,*  Cape  St.  Lucas  to  Panama! 

Patiria  obtusa  Gray,  Panama  ! 

Asleriscus  modestus  Verrill,  Panama ! 

Qymnasteria  spinosa  Gray,  Panama. 

O,  inermis  Gray,  Panama. 

Ntdorellia  armata  Grny,  Guayamas  to  Zorritos ! 

Oreaster  occidentalis  Verrill,  Cape  St.  Luchh  and  Panama ! 

Linckia  uni/ascialis  Gray,  (Jape  St  Lucas  to  Zorritos ! 

Ophidiaster  pyramidatus  Gray,  same  range  as  last ! 

Mithrodia  Bradleyi  Verrill,  Panama! 
— 1 _ 

*  A  typical  specimen  of  this  species  received  from  Dr.  Lutken,  while  agreeing  in 
most  characters  with  those  described  in  the  preceding  article  (page  274),  differs  in  hay- 
ing much  smaller  and  shorter  spines  both  above  and  below,  the  inner  row  on  the  upper 
marginal  plates  not  reaching  beyond  the  seventh  or  eighth  plate,  and  in  having  the  ter. 
minal  papills  of  the  pazilltB  considerably  finer,  while  the  paxilln  are  also  smaller  and 
shorter.  This  spedmen  being  somewhat  smaller  (greater  radii  2*15  inches),  these  differ* 
enoes  may  be  due  to  age. 
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EchinoMter  aeuleatus  (Gray,  sp.)  LtLtk^  Guacomaja 
HtlioBter  microbrachia  Xantus,  Cape  St  Lucas  and  Panama ! 

£CHINOIDBA. 

Cidaris  Thouirsii  Val.,  Cape  St.  Lucas  to  Panama!     Galapagos. 

Astropyga  venusta  Verrill,  Panama. 

Echinocidaris  siellata  Ag.,  Guayamas  to  Zorritos  and  Paita ! 

Lytechinus  roseus  Verrill,  Acapuico  and  Panama ! 

Echinometra  rupicola  A.  Ag.,  Acajutla  and  La  Union  to  Zorritos  I 

Encope  oecidentalis  Verrill,  Panama  and  Zorritos  I     Galapagos. 

Echinoglycus  Stokesii  Gray,  Punta  Arenas !     Panama !     Galapagos. 

Mellita  longifissa  Mich.,  Panama,  A.  Ag.* 

Stoloniclypeus  rotundus  A.  Ag.,  Acapuico.     Boccones.     Panama ! 

Metalia  nobilis  Verrill,  Cape  St.  Lucas  and  Panama! 

Agasiizia  ovulum  LUtk.,  Boccones.     Panama ! 

HOLOTHUBIOIDKA. 

Holothuria  languens  Selenka.     Panama. 

H,  subditiva  Sel.,  •*  Panama  (Florida  ?)." 

(?)  H,  glaberrir/ia  Sel.,  Panama,  West  Indies. 

(?)  H.  botellus  Sel.,  Panama,  also  Florida,  Sandwich  Is.,  Zanxibar,  etc. 

(Selenka). 

Pentacta  Panamensis  Verrill,  Panama ! 

Lissothuria  ornata  Verrill,  Panama ! 

Stolus  gibber  Sel.,  Panama. 

The  above  list  includes  61  species,  of  which  6  are  known  to  extend 
from  Cape  St.  Lucas  to  Zorritos,  Peru,  and  one  of  these  even  from 
Guayamas  to  Paita ;  36  species  range  from  Panama  northward  along 
the  Coast  of  Central  America;  12  at  least,  extend  from  Panama 
southward  to  Ecuador  and  northern  Peru,  but  this  number  will,  doubt- 
less, be  greatly  increased  by  farther  explorations,  for  only  two  Ophiu- 
rians  are  known  to  me  from  the  region  between  Panama  Bay  and 
Paita.  15  species  are,  as  yet,  known  only  from  Panama  Bay  ;t  and  ft 
have  been  found  only  on  the  coast  of  Central  ^Vmerica. 

These  figures  must  be  taken  (»nly  as  an  indication  of  the  present 
state  of  our  knowledge  of  this  fauna, — not  as  representing  the  actual 
condition,  for  it  must  be  remembered  that  while  the  Eehinoderms 
have  as  yet  been  but  partially  collected  at  any  point,  the  collections 
from  Panama  have  been  most  complete,  but  those  from  Central  Amer- 
ica have  also  been  much  more  so  than  those  made  south  of  Panama. 

The  Holothurians,  considered  by  Selenka  as  common  to  Panama 
and  the  West  Indies,  or  the  Indian  Ocean,  need  reexamination,  from 

*  This  species  with  Encope  oecidentalis  and  Echinameira  rt^ieota  were  ooUeoted  at 
Corinto,  Nia,  by  J.  A.  McNieL — Reprint 
f  This  number  has  sinoe  been  reduced  to  9, — ^Reprint 
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authentic  specimens,  before  all  doubt  can  be  removed  concerning  these 
conclusions,  which  are  at  variance  with  the  distribution  of  the  other 
Schinoderms. 

List  of  Species  from  the  West  Coast  of  JSciiador  and  soutJiem  poart 

of  New  Granada, 

Ophiuboidea. 

Astrophyton  Panamense  Verrill,  Zorritos  and  northward  ! 
Ophiothrix  spiculata  r^eC.     This  and  the  preceding  are  introduced  here 
because  found  both  at  Panama  and  Zorritos. 

ASTBBIOIDEA. 

Luidia  BelloncB  LtLtk.,  Guayaquil  (Ltltk.).     Callao !     (Yale  Mus.). 

Astropecten  armatus  Gray,  (noa  Mttll.  and  Tr.),  Puerto  Portrero. 

A,  erinaceus  Gray,  Punta  Santa  Elena. 

A.fragilia  Verrill,  Zorritos  and  northward  !     (Yale'Mus.). 

Paulia  horrida  Gray,  Puerto  Portrero. 

Nidorellm  armata  Gray,  Punta  Santa  Elena. 

Oreaster  Cumingii  (Gray  sp.)  Ltltk.,  Punta  Santa  Elena. 

Ophidiaster  pyramidatus  Gray,  Bay  of  Caraccas. 

Linckia  unifascialis  Gray,  '*  ** 

L.  Columbice  Grav,  West  coast  of  Columbia. 

Cistina  Coiumbice  Gray,  **        **  '* 

Dactylosdster  gracilis  Gray,  West  coast  of  Columbia* 

Ferdina  Cumingii  Gray.  "  "  " 

{?)  Acantkaster  Ellisii  {Echiniaster  Ellisii  Gray),  *'  South  America.*' 

ECHINOIDEA. 

Echinocidaris  stellata  Ag.,  Paita  and  northward ! 
Echinojnetra  rupicola  A.  Ag.,  Zorritos  and  northward ! 
Eckinoglycus  Stokesii  Gray,  Guayaquil  anl  northward! 
Encope  occidentalis  Verrill,  Zorritos  and  northward ! 

The  Asterioidea  in  the  above  list  are  inserted  upon  the  authority 
of  Dr.  Gray,  from  the  collection  of  H.  Cuming,  unless  otherwise  indi- 
cated. The  Echinoidea,  although  mostly  unrecorded  from  this  region, 
are  found  beyond  it  upon  both  sides  and  are,  therefore,  inserted  here. 
The  Ophiurans  and  Holothurians  are  almost  unknown.  Of  the  20 
species  enumerated,  10  are  found  at  Panama;  2  are  doubtful  inhabit- 
ants of  this  district,  and  the  remaining  8,  unless  some  of  them  be 
synonymous  with  Panama  species,  are  still  known  only  from  this  coast. 
These  peculiar  species,  which  are  all  Asterioidea,  were  mostly  obtained 
by  Mr.  Cuming  by  dredging,  and  may  hereafter  be  found  by  similar 
search  at  Panama. 
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lAst  of  Speciesfound  at  ZorritoSy  Peru.* 
Ophitjboidea. 

Astrophyton  Panamense  Verrill ! 
Ophiothrix  spi^^ulata  LeC. ! 

ASTERIOIDEA. 

Astropecten  fragilis  Verrill ! 

Nidorellia  armata  Gray ! 

lAnckia  upi/ascialis  Gray ! 

Ophidiaster  pyramidatus  Gray ! 

Jleliaster  Cuminyii  Gray,  Zorritos !     Paita  I     Galapagos. 

ECHINOIDEA. 

Echinocidaris  stellata  Ag. ! 
Echinotnetra  rupicola  A.  Ag. ! 
Mellita  Pacifica  Verrill  1 
Encope  occidentalis  Verrill ! 

Of  the  1 1  species  in  this  list,  9  are  found  as  far  north  as  Panama, 
or  beyond, — 5  even  occurring  at  Cape  St.  Lucas.f  Mellita  Pacifica 
is  not  yet  known  elsewhere ;  Heliaster  Cumingii  and  Echinocidaris 
stellata  are  also  found  at  Paita.  All  the  species  of  this  list  are  in  the 
Museum  of  Yale  College. 

List  of  species  recorded  from  the  Galapago  Islands. 

ASTEBIOIDEA. 

{f)   Culcita  Schmideliana  Gray,  **  Lord  Hood's  Island  on  Reefs,  H.  Cum* 

ing^  (Gray). 
Jleliaster  Cumingii  Gray,  "  Hood's  Island "  (Gray). 
H.  multiradiata  Gray,  **  Hood's  Island  "  (Gray). 
(?)  Acanthaater  Ellisii  Gray.     Stilifer  astericola  Brod.,  is  recorded  as 

parasitic  in  **  Asterias  Solaris "  from  Lord  Hood's  Island,  Gal.,  Proc. 

Zodl.  Soc.  London,  1832,  p.  60. 

£CHINOIDEA« 

Cidaris  Thouarsii  Val.,  Panama !  etc. 

Echinocidaris  stellata  Ag.,  Panama !  etc. 

(?)  Lytechinus  semituberculatus  Val.,  {?  L.  roseus). 

(?)  Euryechinus  imbecillis  Verrill,  (Echinus  gibbosus  Val.). 

Anthocidaris  homalostoma  (Val  sp.)  LUtk. 

Temnopleurus  botryoides  Ag. 

Amblypneustes  pallidus  Ag. 

A.formosus  Val. 

*  Zorritos  is  situated  25  miles  south  of  Tumbes,  Peru, 
f  Eight  of  these  species  are  found  at  La  Paz, — Reprint 
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MchinoglycuB  Stokesii  Gray,  Panama !  etc. 
Encope  occtdentalis  Verrill,  Panama !  etc. 

In  this  list  are  14  species,  of  which  6  do  not  appear  to  have  been 
found  on  the  American  coast,  and  three  others  are  doubtful ;  4  occur 
at  Panama,  and  are  species  of  wide  range  along  the  coast,  while  .£&- 
licut^  Oumingit  is  found  at  Zorritos  and  Paita.  ^^ Echinus  gibbosuSy^ 
if  correctly  identified,  occurs  also  at  Paita  and  Callao. 

This  list,  though  very  incomplete,  .indicates  that  the  Echinoderm 
fauna  of  the  Galapagos  is  of  a  mixed  character,  having  the  closest 
relations  with  that  of  Panama  Bay,  but  at  the  same  time  including 
species  belonging  to  the  more  temperate  waters  of  Peru,  and  a  large 
proportion  that  are  peculiar  to  the  group.  Most  of  the  peculiar  spe- 
cies resemble  Pacific  and  East  Indian  forms  rather  than  American. 
Such  are  the  species  of  AnMypneustes^  TemnopleuruSy  Cuhita^ — 
genera  which  have  not  been  found  upon  either  the  East  or  West  coast 
of  America.  On  the  contrary,  HeUaster^  EchinocidariSy  Lytechinus^ 
JEkhinoglj/cuSy  Encope  are  very  characteristic  American  genera. 

List  of  species  found  on  the  coast  of  Peru^  at  Paita  and  southward. 

Ophiurioidba. 

Ophiactis  Kroyeri  Ltltk.,  Callao! 

Ophiothrix  magnifica  Lym.,  Peru  (Lyman).     Paita! 

ASTEBIOIDSA. 

Luidia  BelloncB  Ltltk.,  Callao!  (Yale  Muaeura). 

Astropecten  Peruanus  Verrill,  Paita! 

Asteriscus  (Patiria)  Chilensis  Ltltk.,  Callao !    (Yale  Mua.).     Valparaiso ! 

(LtLtken). 
Stichaster  aurantiacus  V.  (Meyen  8p.),  Callao !     Valparaiso  (Gray),  Chili 

(M.  and  Tr.). 
Heliaster  helianthus  Gray,  Paita  and  Callao !  Caldera,  Chili  I  Valparaiso. 
IT.  Cumingii  Gray,  Paita  and  Zorritos ! 

ECHINOIDEA. 

Echinocidaria  stellata  Ag.,  Paita  and  northward  ! 

E,  spatuligera  Ag.,  Paita  and  Callao !  Coquirabo  (Ag.  and  Des.). 

Arhacia  nigra  Gray,  Paita  and  Callao  to  Caldera,  Chili !  Coquirabo. 

(?)  A,  grandinosa  (Val.  sp  ),  Peru,  Cartha^enia,  (Ag.  and  De^). 

Loxechinus  albus  Ag.  and  Des.,  Mejillones!  Callao  to  Chili  (Ag.  and  Des.). 

Eurgechinus  imbecillis  Verrill,  Paita  and  Callao  I 

Boletui  viridis  Verrill,  Callao  !* 

Agfissizia  icrobiculata  Val.,  Peru  (Ag.  and  Des). 

*  Probably  from  New  2Sealaiid,  see  footnote,  p.  304, — Reprint 
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HOLOTHURIOIDEA. 

Anaperas  Per  nanus  Troscb.,Paita  and  Callao  \{=zPattalus  PeruvianusW ,), 
Pentacta  sp.,  Paita ! 

In  this  list  are  1 8  species,  of  which  only  3  have  been  recorded  from 
north  of  Cape  Blanco,  and  two  of  these  apparently  find  tlieir  south- 
ern limit  at  Paita ;  2  are  known  only  from  Paita,  and  2  from  Callao. 
Six  of  the  species  extend  southward  to  northern  Chili,  and  several 
even  to  Valparaiso. 

Ifist  of  species  from  the  coast  of  Chili. 

Ophiurioidea. 

Astrophyton  Chilense  Phil..  Chili. 
Ophiolepis  Atacamennis  Phil.,  Isla  Blanca,  Chili. 
Ophiactis  as^>erula  Ltltk.,  Chili,  Isle  of  Philoe. 
Amphiura  Chilcrufis  Ldtk.,  Chili. 

ASTEBIOIDEA. 

Goniodiscna  verrucosus  Phil.,  Chili,  Valparaiso  and  Rio  Maipn. 

G.  sintjnlaris  MQll.  and  Tr.,  Chili. 

Astroffonium  Fonki  Phil.,  Chili. 

Aster iscus  (Patiria)  Chilensis  Ltltk.,  Valparaiso  and  northward  ! 

Hi'Uaster  helianthus  Gray,  Valparaiso  and  northward. 

Stichaster  auraniicus  V.  (Meycn  sp.),  Valparaiso  and  northward. 

Asterias  gelatinosa  Mcycn  (A,  ruttica  Gray),  Valparaiso. 

Asterius  echinata  Gray,  Valparaiso.     Perhaps  identical   with  one  of  the 

following. 
Asterias  Germanii  nobis  (Philippi  sp.),  Chili. 
Asterias  lurlda  nobis  (Philippi  sp.).  Chili, 

ECHINOIDEA. 

Kch'uiocidaris  spatuligera  Ag.  and  Des.,  Coquimbo  and  northward. 
Arhacia  nigra  Gray,  Coquimbo  and  northward. 
Loxcchinus  alhns  Ag,  and  Des.,  Chili  northward  to  Callao. 
AnthiKidaris  ergthrogramma  (Val.  sp.)  Ltltk.,  Chili,  Ag.  and  Des. 
Colohocentrotus  pediferus  Ag.,  Valparaiso ! 

Of  the  19  species  in  this  list,  6  occur  also  on  the  coast  of  Peru, 
at  Callao  or  farther  north.  The  remaining  species  are  peculiar  to 
the  district  so  far  as  known.  It  is  probable  that  northern  Chili,  per- 
haps as  far  as  Valparaiso,  belongs  to  the  Peruvian  Fanua,  while  the 
shores  of  southern  Chili,  and  Patagonia,  are  inhabited  by  a  distinct 
Fauna.  The  absence  of  exact  localities  for  many  of  the  species  pre- 
vents a  satisfactory  solution  of  this  question. 

TSAN&  Ck)N2nEcncuT  AoAD.,  Vol.  L  43  Juni,  1867. 
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lAat  of  aperies  from  the  Southern  extremity  of  South  America^  and 

the  7ieig?iboring  Islnnds, 

ASTBRIOIDEA. 

Ganeria  Falklandica  Gray,  Falkland  Islands. 
Asterias  antarctica  (Ltitk.  sp,),  Straits  of  Magellan. 
Asterius  rugispina  Stirnp.,  Orange  Harbor,  Terra  del  Fuego. 

ECHINOIDBA. 

Echinocidaru  Scytliei  Phil.,  Straits  of  Magellan. 

Echinus  Maffellanicus  Phil.,  Straits  of  Magellan. 

Abatus  australls  (Phil,  sp.)  Trosch.,  South  America,  Stattcn  Land. 

A.  cavernosus  (Phil,  sp.)  Trosch.,  Statten  Land, 

A.  antarcticus  (Gray  sp.)  Ldtk.,  South  Polar  Sejis. 

Tripylas  excavatns  Piiil.,  Southern  extremity  of  South  America. 

(/)  T,  Philippii  Gray,  South  America. 

HOLOTUUBI OIDE  A. 

Ltpidopnolus?  antarcticus (Cuvieria  antarctica  Phil.),  Straits  of  Magellan. 

An  afJ.ilysis  of  the  preceding  lists  shows  that  the  distribution 
of  Echinodenns  on  ibg  West  coast  of  America  agrees  very  nearly 
with  that  of  the  Crustacea,  as  determined  by  Prof.  Dana  ;*  with  that 
of  Mollusca,  as  elucidated  by  Carpenter  ;f  and  with  the  general  facts 
determined  for  the  Fishes,  MoUusCa  and  Radiata  by  Forbes.t  But 
at  the  same  time  there  are  some  disagreements  in  subordinate  points 
which  demand  attention,  and  additional  evidences  are  obtained  con- 
cerning the  actual  limits  of  the  several  faH^^i^^* 

The  comparatively  small  number  of  spc*?ie8  of  Echinoderms  and 
the  definiteness  of  their  characters,  except  anpong  Holothurians,  ren- 
ders this  class  well  adapted  to  illustrate  the  ^aunal  divisions,  w^hile 
the  localities  for  the  species  described  from  the6-e  coasts  are  generally 
more  authentic  than  in  many  other  regions.  \ 

The  faunal  divisions,  indicated  by  the  information  already  in  our 
possession,  are  as  follows : 

The  SrrcHiAN  Province. — This  fauna  was  believed  ^7  Forbes  to 
extend  southward  to  Oregon,  including  Puget  SoundA  while  by  Dana 
the  latter  region  was  named  as  a  distinct  region,  the  P*igettian  Prov- 
ince. The  Echinoderms  now  known  indicate  that  in  twif  class  Puget 
Sound  agrees  nearly  with  the  fauna  of  Oregon.  The  fcnaits  of  the 
Sitchian  fauna  are  not  yet  known.  To  tlie  north  it  appSjJJ"  to  pass 
into  the  Arctic,  or  Circumpolar  Fauna,  while  several  of  ttlj®  arctic 


♦  Report  upon  the  Crustacea  of  the  tJ.  8.  Kxpl.  Exp.,  by  J.  D.  Dana,  1852. 

f  Report  of  the  Britiah  Asaodatioii,  1866. 

X  Johnston's  Phjaical  Atlas,  p.  99,  PL  31,  1866. 
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species  have  a  range  even  southward  of  this  fauna  to  the  coast  of 
Oregon.  It  apparently  corresponils  to  the  Syrtensian  Fauna  of  Pack- 
ard,* on  the  Atlantic  coast  of  America. 

The  OREitoxiAX  Provixcb. — This  division  includes  Puget  Sound, 
in  part  at  least,  and  the  Coast  of  Oregon,  extending  to  Cape  Mendo- 
cino, Cal.  It  appears  to  he  the  western  representative  of  the  Acadian 
Fauna  on  the  northeast  coast  of  America.  This  is  not  equivalent  to 
the  Oregonian  Province  of  Forbes,  which  extended  from  Coliuabia 
River  to  San  Diego,  including,  therefore,  this  and  the  folIoH^ng^ 

Tub  Caliporxiax  Pbovince, — This  occupies  the  coast  from  Cape 
Mendocino  to  Santa  Barbara,  and  perhaps  farther  southward,  and  in- 
cludes the  Santa  Barbara  Islands,  corresponding  therefore  with  the 
limits  as8igne<l  by  Dana,  while  later  this  name  was  applied  by 
For1)es  to  the  fauna  occupying  the  coast  of  the  peninsula  of  Lower 
California. 

It  appears  to  represent  the  Virginian  Fauna  of  the  Atlantic  coast. 
Many  species  are  common  to  this  and  the  Oregonian,  while  a  large 
per  cent,  so  far  as  now  known,  are  peculiar  to  each.  Numerous  rep- 
resentatives of  the  genus  Astenaa  give  a  peculiar  character  to  both ; 
and  the  genus  Dendraster  is  not  known  elsewhere,  except  in  the  Sit- 
chian  Fauna.  Loxechimts purpiiratua  and  Toxopneustea  Franciacana 
are  ])eculiar  and  characteristic  species  of  the  Califomian  Province. 

The  Diego,  and  the  Sonora  Provinces,  indicated  by  Prof.  Dana,  are 
almost  unexplored  for  their  Echinoderms.  The  former  extends,  ac- 
cording to  Dana,  from  latitude  28^°  to  34^°,  and  the  latter  occupies 
the  coast  southward  along  the  peninsula  of  Lower  California,  nearly 
to  Margarita  Bay.  It  is  probable  that  some  of  the  species  described 
as  from  "  California'^  belong  to  this  almost  unexplored  region. 

The  Pax  ami  an  Province. — ^This  includes  the  Gulf  of  California, 
and  on  the  coast  extends  from  Margarita  Bay,  Cal.,  to  Cape  Blanco, 
Peni.  It  corresponds  with  Dana's  Tropical  Sub-kingdom  and  includ(>s 
three  subdivisions:  The  Mexican  District  or  Province,  including  the 
Gulf  of  California,  Cape  St.  Lucas,  and  the  Mexican  coast  to  Acapulco 
or  beyond ;  the  Panama  District,  including  the  coast  of  Central  America 
and  the  Bay  of  Panama ;  the  J'Jciuidor  District,  occupying  the  coast 
southward  from  Panama  Bay  to  Cape  Blanco,  Peru.  These  correspond 
nearly  with  those  given  by  Dana,  who  considered  them  three  distinct 
Provinces.  Concerning  the  northern  limit  of  this  fiiuna  there  has  been 
a  pretty  close  agreement.  Its  southern  limit,  however,  has  not  been  bo 
well  established.     Forbes  included  the  coast  only  to  Guayaquil,  while 

*  Memoirs  Boston  Society  of  Natural  History,  voL  i,  page  364 ;  and  Proceeding^  B. 
a  N.  H.,  1866,  p.  338. 
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Dana  placed  the  boundary  farther  south,  at  Cape  Blanco.  Mr.  Bradley's 
collection  made  at  Zorritos,  a  short  distance  north  of  Cape  I^lanco 
near  Tumbez,  sliows  a  remarkable  agreement  with  the  fanua  of  Pana- 
ma, not  only  in  the  Echinoderms,  but  also  in  all  other  classes,  and 
especially  in  the  MoUusca,  Polpys,  and  Crustacea,  while  his  Fait  a  col- 
lection shows  quite  as  remarkable  an  agreement  with  the  Peruvian 
Fauna.  There  is  thus  a  very  abrupt  change  in  the  fauna?  between 
Zorritos  and  Paita,  and  C-ape  Blanco  may  properly  be  considered  as 
the  point  of  division. 

The  large  proportion  of  species  that  have  a  range  throughout  the 
whole  extent  of  this  Fauna,  induces  me  to  consider  the  three  subdi- 
visions proposed  by  Dana,  as  of  secondary  importance,  yet  in  the 
present  state  of  our  knowledge  there  are  several  species  peculiar  to 
each  of  these  subdivisions.  The  number,  however,  has  been  materi- 
ally reduced  by  the  late  explorations. 

Thk  Galapagos  Province. — It  is  somewhat  uncertain  whether  this 
should  not  be  united  to  the  preceding,  as  a  district  or  sub-province, 
many  of  the  species  being  characteristic  Panamian  fonns.  At  the 
same  time  some  Peruvian  species  occur,  which  even  caused  both  Dana 
and  Forbes  to  unite  this  Fauna  with  that  of  Peru.  Possibly  the 
southern  part  of  the  Islands  belong  rather  to  the  Peruvian  and  the 
northern  to  the  Panamian  Fauna.  The  recorded  localities  are  not 
sufficiently  exact  to  determine  this  question. 

The  large  percentage  of  species  peculiar  to  this  region  and  belong- 
ing in  most  cases  to  Pacific  rather  than  American  types  has  induced 
me  to  consider  it  a  distinct  fauna,  with  an  intermixture  of  Peruvian 
and,  especially,  Panamian  forms. 

The  Peruvian  Province. — The  region  from  Cape  Blanco  south- 
ward to  northern  Chili  is  inhabited  by  a  very  distinct  and  character- 
istic Fauna,  One  species  only  {Echinocidaris  steUata)  has  been  found 
in  this  Province,  and  that  only  in  the  extreme  northern  portion,  which 
occurs  also  at  Panama.  The  northern  limit  is  well  marked,  but  the 
southern  is  not  yet  accurately  knowiL  It  appears  to  extend  as  far, 
at  least,  as  Coquimbo,  while  even  at  Valparaiso  many  of  the  charac- 
teristic species  occur.  Dana  considered  Copiapo  to  be  near  its  south- 
ern limit. 

The  Chilian  Province. — ^fhe  middle  coast  of  Chili,  from  near 
Coquimbo  to  Valdiva,  appears  to  be  inhabited  by  a  peculiar  Fauna, 
although  at  the  same  time  several  of  the  Peruvian  species  are  mingled 
with  those  characteristic  of  this  region.  By  Forbes  the  Peruvian 
Fauna  was  joined  directly  to  the  Araucanian. 


[From  the  Tbansactions  of  the  Connecticut  Academy,  Vol.  I,  1867.] 


Comptmson  of  tlie   TVopiral  JOchinoderm  FainiOB  of  the   East  and 

West  Coasts  of  America. 

The  question  of  identity  between  certain  species  found  upon  the 
Atlantic  and  Pacific  coasts  of  Central  America  is  of  great  interest 
both  to  tlie  Zoologist  and  Geologist,  and  has  received  much  attention 
from  various  writers.  That  the  two  Fauna;  are  remarkably  similar 
in  many  respects,  and  have  large  numbers  of  closely  allied,  repre- 
sentative or  analogous  species,  is  admitted  by  all  who  have  written 
upon  the  subject.  Several  authors  also  admit  a  certain  number  of 
spi»cies  which  are  identical  or  undistinguishable.  Thus  of  MoHusca, 
Dr.  P.  P.  Carpenter*  admits  35  species  as  identical  between  the  two 
coasts;  34  additional  ones  that  may  prove  to  be  identical ;  41  that 
are  "really  separated,  but  by  slight  differences ;"  26  that  are  "analo- 
gous but  quite  distinct  species."  In  addition  to  these  he  admits  15 
species  as  probably  common  to  the  west  coast  of  America  and  the 
west  antl  south  coasts  of  Africa.  Prof.  C.  B.  Adamsf  did  not  admit 
any  species  as  common  to  Panama  and  the  West  Indies,  except 
Crepidulff  unguiformis. 

Prof.  Dana,  Dr.  Stimpaon,J  and  others  admit  several  species  ol 
Cnistacea  as  common  to  the  two  coasts.     In  the  collections  of  Mr. 


*  Report  of  the  Briti.'<h  Association  for  the  ndyancomcut  of  Science,  1856. 
f  Annals  of  the  Lyceum  of  Natural  History  of  New  York,  v,  1852. 
X  Notes  on  North  American  Cnistacea.      Annals  Lyceum  Nau  Hist  of  N.  Y.,  1868 
and  1  HnO.     In  these  papers  the  following  species  are  indicated  from  both  coasts : 
Petrolisthes  armatns  Stimp.  Cronius  ruber  Stimp. 

Ozvis  perUitwt  ^t\m\i.  Nautilograps^ia  minutuayi.  Edw. 

Eriphia  gonagr^i  M.  Edw.  Acanihopus  planissimua  Dana. 

Cdlinecte.f  duicanthns  Stimp.  Domecia  hvtpida  Souly. 

Mr.  Albert  Ordway  hns  satisfactorily  separated  the  western  species  of  CaUinectes 
from  those  of  the  West  In«iies,  (Boston  Journal  Nat.  History,  vol.  vii,  1863).  Concern- 
ing some  of  the  other  species  Dr.  Stimpson,  himself,  expresses  doubt,  owing  to  the 
want  of  sufficient  specimens  for  ascertaining  the  constancy  of  slight  differenoes. 
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Bradley  there  is  a  species  of  Eriphia*  from  Panama  that  appears  to 
be  undistini^uishable  from  specimens  collected  at  Aspinwall,  but  many 
allieil  species,  which  are  clearly  distinct,  occur  on  the  opjjosite  coasts. 

Of  Fishes,  Prof.  Theodore  Gillf  and  Mr.  F.  W.  Putnam  both  admit 
one  species,  at  least,  that  appears  to  be  common  to  both  coasts,  or  in 
which  no  characters  have  has  yet  been  found  by  which  to  separate 
them.  Tlie  Fishes  as  a  rule  are  nearly  allic<l  and  many  analogous  or 
representative  species  occur.J 

The  Polyps,  as  we  have  shown  in  a  former  papcr,§  are  entirely  dis- 
tinct, many  of  the  genera  and  fiimilies  being  peculiar  to  each  coast. 
The  Panamian  Fauna  includes  Paooniny  PociUlpora^  Ulangia^  Ccen- 
opsammia,  genera  which  are  peculiar  to  the  Pacific  and  Indian 
Oceans,  while  a  few  of  the  peculiarly  American  or  Atlantic  genera 
are  represented  by  analogous  species,  as  Renilla^  PhyUanffia^  etc., 
but  most  of  the  characteristic  West  Indian  genera  and  families  are 
entirely  absent.  Several  peculiar  genera  also  occur,  as  StylcUiila  and 
Stephmaria,  ||  The  genera  Jfurk-ea^  Gorgon  la  ( Rh  ipidogorgia)  y%  A»- 
trangiay  are  n.»presented  by  more  species  in  the  Panamian  Fauna  than 
elsewhere,  but  have  analogous  species  in  the  Caribbean  Fauna. 

In  the  following  list  all  the  known  Echinoderms  of  the  Atlantic 
and  Pacific  Tropical  American  coasts  are  placed  side  by  side,  in  order 
to  show  the  similarity  of  the  two  fauna),  as  well  as  their  remarkable 
distinctness.  When  special  localities  are  not  given  for  a  Caribbean 
species,  it  is  to  be  regarded  as  inhabiting  the  West  Indian  Islands, 
most  frequently  the  Antilles.  A  mark  of  exclamation  (!)  has  been 
added  after  the  names  of  those  species  that  I  have  personally  studied, 
as  well  as  after  localities  from  which  I  have  had  specimens  for  exami- 
nation. For  the  Panamian  species  I  have  in  most  cases  omitted  spe- 
cial localities,  because  they  have  been  given  in  the  preceding  lists, 
but  have  added  remarks  upon  their  stations,  etc.,  derived  from  the  not<^s 
of  Mr.  Bradley.     (Localities  introduced  in  the  Reprint  are  in  italics.) 

*  This  provoB  to  be  distinct  It  is  the  Eriphia  aquatnata  St  K  gonagra  lias  not 
been  confirmed  from  Panama.—  Reprint 

f  Procoeiiing-*  Philadelpliia  Academy  Nat  Sciences,  voL  xiv,  p.  249,  1862.  (Brachy' 
rhinus  creolua  Q-ill). 

J  Dr.  Ciuiither  rog^anls  78  out  of  303  species  of  Central  American  fishes  as  i<lentical 
on  the  opposite  coasts.  Of  these  1 73  arc  truly  marine  species  witli  57  identical, — 
Reprint 

§  Proceedinjjs  Boston  Soa  Nat  History,  x,  p.  323,  1866. 

I  This  name  is  proposed  instead  of  Stephanocora^  which  was  previously  used  by 
Ehrenberg  in  1834  for  a  genus  of  Octtlinidce. 

^  We  have  since  ascertained  that  tliese  species  are  genericiUy  distinct  from  the  West 
Indian  ^'  Rhipidogofyia  flabelbtm^^^  and  belong  to  Leptogorgia  and  Eugorgia^ — Reprint. 
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Crinoldea.* 

Pentacrinus  asterias  (Linn,  ap.)  None  known. 

P.  MUlleri  Orated  (P.  caput-inedusie 

Mttll.). 
(?)  P.  decora  Thomson. 
AntedoH  Duhenii  BolschcRio  Janeiro. 
A.  Braziliensis  Ltk.  Rio  Janeiro. ! 
(?)  A,  Milheriii  Mall.  North  America. 

Oplilnroidca.t 

Family,  AsTiioPHYTin-fi. 


Other  described  species  probably  occur  in 
tlie  West  IndieH,  but  the  lack  of  authen- 
tic localities  prevents  their  admiaaion 
here. 


Astrophyton  mtir  tea  turn  Ltk.  I 

Charleston,  Bahamas,  Florida !  St  Croix. 
A,  ccBciUa  Ltk.  St.  Croix,  on  Thenea ! 
A.  Krehsii  Ltk.  St.  John  (Ltk.) 

Family,  A»TiiociiEMii>iG. 

Asteroporpa  annulata  Oi-s.  and  Ltk. 
A.  a  Hints  Ltk. 
-1.  dasydniUa  Dij.  and  II. 
Aatrochema  olifjactes  Ltk. 

St  Johns,  20  fatlioms. 
A.  affints  l)uj.  and  [J. 

Family,  Opiiiomyxidje. 


iittrophf/foH  Panainense  Verrill !    . 
Panama!   Zorritos,  Peru,  at  4  ftthoms 
depth,  clingling  to  Miirioeal    la  Paz/ 


Ophiomijxa  flaccidn  Ltk. ! 
Florida  to  St  Thomas. 


Ophiomyxa  Kp. 


Family,  OpmocoMiD.K.f 


Ophlocomu  echinata  A^. !  Florida! 

A  spin  wall !  St  Thomas  and  Cuuiana. 
O.  lifisf'f  Ltk.!  Florida!  Aspinwall ! 

St.  Thomas  and  Cumana. 
O.  pumi/a  hik.l  Bahamas!  Florida! 

Aspinwall  I  and  St  Thomas. 
Ophiopftila  Rihel  Ltk. ! 
Ophi'acfls  Krehsii  Ltk. ! 

Bahamas !  Florida,  Charleston,  St  Thomas. 
O.  Mulleri  Ltk. ! 

Florida  to  St  Thomas. 


Amphinra  Riisei  Ltk. 

A.  Slimpsonii  Ltk. 

A,  tenera  Ltk.  CharleRton,  St.  Thomas. 


Ophiocoma  cethiops  Ltk. ! 
Low-water  to  quarter  tide,  under  stones 
and  in  crovicos. 

0.  Alexandri  Lym.  ! 
Low-water,  in  crevices  of  the  reef  at 
Panama. 

•  ■ 

Ophiactis  Orstedii  Ltk. 

0.  arenosa  Ltk. 

O.  virescens  Org.  and  Ltk.  I 
O.  simplex  Ltk. ! 
Amphiura  fiemiuata  Ltk. ! 
A,  violacea  Ltk.! 

A,  Orstedii  Ltk. 


♦  ArUedon  Hagenii  Pourt,  A.  meridionalis  (Ag.  sp.)  Verrill,  A.  armata  Pourt.,  A, 
cuhtMitis  P..  A.  riihiginosa  P.,  A.  hervipinna  P.,  and  Bhizoerinua  kfotenaia  Sars  are 
additional  species  from  the  deep  sea  explorations  of  Pourtalos, — Reprint. 

f  AmphipJiolis  aOnda  Ljung,  and  A.  subiilis  Lj.,  Rio  Janerio ;  A,  Januarii  Ij.,  Brazil ; 
Ophionep?Uhys  limicola  Ltk.  and  Ophionema  intricate  Ltk..  St  Thomas ;  Ophiaeantha 
Pentacrifius  Ltk.,  Antilles,  have  since  been  described.  See  also  Mr.  Lyman's  descrip- 
tions of  7  new  genera  and  21  new  species  from  the  deep  sea  collections  of  Pourtales 
off  Florida,  in  Bulletin  Mus.  Comp.  Zool,  p.  3IG,  1869,— Reprint 
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A.  Ihnhata  Ltk.  Kio  Janeiro. 
A,  yracHlhna  Stimp. ! 
Ophiophra*/mmt  septus  (Llk.  8p.)Lyin. 
O,  Wurdemanni  Lym. 

Charlotte's  Ilarbor,  Florida. 
Ophiocnida  scabriuscula  Lym. 
Hemijyholh  cordi/era  Lym.  Carolina ! 
Ophiohlenna  Antillensis  Ltk. 
Ophhstigma  isocanthum  Ltk. 

Florida,  St.  Thomas.  St  Jolm. 
Ophionerds  reticulata  Ltk. !  Bcrmiulal 

Florida !  Baliamas  1  St.  Thomas  Cumana. 
(?)  0.  por recta  Lvni.f 

Florida  (?)  (Lym.) 
Ophlothrix  vinlacea  M.  and  Tr.J! 

Florida,   Aspinwall!   West  Indies!  and 

Brazil! 

a  Orstedii  Ltk. ! 

Bahamas!  Florida,  St.  Thomas,  Cumana. 
0.  Sueusmiii  Llk. ! 

St  Thomas!  Carthagena,  N.  G. 
0.  lineata  Lym.! 

Aspinwall !  Florida  (L3rm). 


PANAMIAN  FAUNA. 

J.  microdiscus  Ltk. 
A.  Puntarencc  Ltk.* 
Ophiophragmus  marginatus  Lym. 


Ophiocnida  hispida  Lyra. ! 
Ilemipholis  gracilis  Verrill ! 


Ophionereis  aannlata  Lym.! 
0,  Xantnsii  Lvin. 
Ophiothrix  spiculata  T^C. ! 


0.  dumosa  Lyra. 


Ophiothela  mirahilis  Verrill ! 
Panama  to  La  Paz  I 


Family,  Opiuolkpid.b. 


Ophiolepis  elegans  Ltk. 

Florida,  Charleston,  S.  0.  (Lym). 
0.  pa ut'i spina  M.  and  Tr. ! 

Florida  to  St.  Thomas. 
OphifKcramis  Januarii  Lyra. 

Rio  Janeiro. 
Ophiozona  impressa  Lyra. 

Florida  to  St  Thomas. 

Family,  Ophiurtd.e. 

Ophiura  cifierea  Lyman ! 

Florida!  Aspinwall!  St  Thomas. 
0.  appressa  Say  !  Florida !  Aspinwall 

St  Thomas  and  Cumana. 
0.  rubicnnda  Lyra. ! 

Aspinwall  I  Florida  I  to  St  Thomas. 
0.  sqnamosissima  (Ltk.  sp.)  Lyra. 
0,  eiaps  (Ltk.)  Lyra.  Baliaraas ! 
0.  hrevicauda  Lyraan  ! 

Florida !  Aspinwall !  St.  Thomas. 
0.  guttata  (Ltk.  sp.)  Lyman. 
0,  hrevispina  Say ! 

Florida  and  Bahamas  to  St  Thomas. 
0.  Januarii  Lym.  Rio  Janeiro ! 


Ophiolepis  variegata  Ltk. ! 


Ophiozona  Pacifica  Lym. ! 


Ophiura  teres  Lym. ! 
0.  Panameims  Lyra. ! 
0,  sp.  nov. ! 


0,  variegata  Lym.  ! 
0.  Daniana  Verrill ! 


♦  Amphipholis  grisea  I^'ung.,  Guayaquil,  is  an  additional  species,— Reprint 
f  This  species  proves  to  be  from  the  Hawaiian  Islands, — Reprint 
X  Dr.  Lutken  has  separated  the  West  Indian  from  the  Brazilian  form  under  the 
name  of  0.  CariboBa^ — Reprint. 
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Asifiioidea.* 

Family,  Astropeoi'exidje. 


Luidia  chithrata  (Say  sp.)  Ltk.  I  Lnida  tensillata  Ltk. ! 

S.  Carolina  1  Florida!  St.  Tliomas  (Ltk.). 
L.  alffrttfifa  (Sav  sp.)  Ltk. 

Florida  (Say),  St  Tliomaa  (Ltk.). 
L.  Mai'njravii  Stp.  Brazil  I 

Jamaica  (Browue),  (yotinquiba. 
Aatropcctvii  nrticulntUH  (Say  xp.)  Ltk.! 

K.  Florida  and  (reor^ria  (Say). 
(J)  .{.  ciUiituH  (irul>6. 

Porto  Cab«'llo  (Gnibd-. 
A,  variahtliii  Ltk.  I 

Florida  1  St  Thomas  (Ltk.). 
A.  Anti/lensis  Ltk.!  St.  Thomas. 
(?)  A.    Va/iHciennesii  M.  and  Tr. 

Vera  Cniz. 

(?)  A.  BraziliensiH  M.  and  Tr.  Brazil.  (?)  A.  crinaceus  Gray. 
(?)  A.  duhius  (fray.  I 

Family,  GoNiASTERiD-fi. 


L.  Bellonw  Ltk. ! 

(?)  L,  [Petalasfer)  Cohimhia!(GrHy  8p. ). 
Aatropecten  regalia  (iray  ! 
A./raf/llis  Voriill ! 

A.  Orated i I  Ltk.  1 
(.')  -L  unnatus  Gray. 


Oreaster  f/if/as  (Liiiii.)  Ltk.,  =0.  re- 

tirulatns  M.  and  Tr. 

Florida  IHayti  I  St  ThomaB  (Ltk.),  Cu- 

nicas,  Barbados,  Abrolhtta,  Brazil/ 
(?)  0.  ac.uleaiuH  M.  and  Tr. 

Probably  the  same  as  tho  preceding. 


A,  stc/fifer  Mol>.  (A.  Brazillenais  Ltk.) 

Rio  Janeiro. 
Aiiteriscux  fofium  Ltk.  ! 

As])inwall  I  St  Thomas  (Ltk.). 


Oreattfer  (jrcidenftilis  Vorrill ! 
Patuima  to  La  Paz  ! 


(?)  O.  Cumhujii  Gray  sp. 
JVidorellln  armaUi  (rrav  I 

■ 

(.^)  (fotiiodiscus  stel/a  Verrill ! 

Perlia[)S  vounii:  of  the  preceding.f 
Pa  alia  horrida  Gray. 
Gf/mnasteria  inermiit  Gray. 
G,  spinosn  Gray.     La  Paz  ! 
Patiria  ohtusa  (xrav  ! 

Asterhcus  modesttttt  Vtirrill ! 
Under  stones  at  low-water  mark. 


Family,  Eciiixastkkid^.J 

nt  haste 

ster  acnleatus  (Gray.) 


;(?)  . icanthaster EIUhu  {Grny) LaPazf 
,Echinast 


Echhiaater  spiftosus  M.  and  Tr. 

Florida !  Hayti  I  St.  Thomas  (Ltk.). 
E,  BrazHhnaiH  M.  an<l  Tr.  | 

Puerto  Cabello.  Jamaica.  Rio  Janeiro.       | 
E.  serimitnriuH  M.  and  Tr.  Vera  Cruz.  Mithrodin  Bradleyi  Verrill !  La  Paz  ! 

\Ferdina  Cuminqii  (xrav. 


*  Mr.  Pourtales  has  dredged  Pteraster  militaria  off  Florida  in  120  to  125  fathoms, — 
Reprint 

f  This  proves  to  be  tho  case,  (see  page  372), — Reprint 

X  Eehinaster  craasispina  V.,  Abrolhos  Reefs  and  E.  spinuUnus  Y.,  West  Florida,  are 
additional  species. — Reprint 

TBAN&  COXNEOTICUT  ACAD.,   YOL.  I.  44  JUNE,  1 867. 
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Family,  Ophidiastebid^. 


(?)LivrJcia  Ouildinffii  Grnj. 
L,  ornithopuH  Ltk. 
St.  Thomas,  etc.  (Ltk.),  Vera  Cniz  (M. 


Linckia  Columbice  Gray. 
L.  unifascialis  Gray ! 
Cist  in  a  Columhiw  Gray. 


andTr.).  Probably  identicaUith  the  last.!  ^^^^^^^^^^^^^  ^^^^.^.^  ^.^^^ 


Opkidiasfer  flaccidus  Ltk. 
St  Thomas  (Ltk.). 


Ophidiaster  pyramidatas  Gray  ! 


Family,  Asteridjb. 

iistenas  Mexicana  (Ltk.  sp.)  V evYxWAsferias  sertnlifira  Xantus. 
(?)  A,  tenuispina  Lam.*  Heliaster  microhrackia  Xantiis  ! 

Bermuda  I  H,  Knhiniji  Xaiitiwl 

H.  Cumin f/ii  Gray ! 


Eclilnoldea.t 

Family,  CidariduE. 


Cidaris  nnniihta  Gray ' 


Florida!  Aspinwalll  Rio  Janeiro  (Ltk.\      Cape  St  Lucas,  Panama  I  Galapagos! 


Cidarin  Thouarsii  Val.! 


Dhdema  Antillnrum  Mich.! 
Florida!   Aspinwalll    Hnyti!  Bahamas! 
Antilles  and  Surinam  (Ltk.). 


Family,  Diademid-b. 

Diadema  J^fexieana  A.  Ag. ! 
ErhiiHHliadema  coronata  Verrill ! 
Afitropyga  venusta  Verrill !  La  Paz! 


Family,  Arbacidjs. 


Echinocidaris  stellnta  Aff. ! 


&>• 


Guayamas  to  Paita !  Galapagos  Islands. 


Echinocidaris  punctnlata  Desinl. ! 

S.  Carolina  to  W.  Indies. 
(?)  E.  Dufresnil  Desinl.J 

Cumana  (Ag.  and  Des.). 
(?)  Arhacia  pnstulosa  (Lam.  sp.). 

Brazil  (Ag.  and  Des.). 

Family,  Echinid^b. 

Lt/techhius  variepotns  A.  Afij. !  ^Lytechinus  roseus  Verrill ! 

Yuentiiu  to  Bahia  (Ltk.),  Hnyti !  Florida  I      Acapulco  to  Panama ! 
L,  Aflauflcus  A.  A  if.  (?  L,  excavatus 

Bl    fip.)     BermiKla ! 
(?)  Psatntnrckinns  aciculaius  iliip^. 

Brazil. 


Psa m mech inus pic tim  Verrill! 


*  Since  described  under  the  name,  Aaieriaa  Atfantica  Verrill,  from  Brazil,  Cuba,  and 
Bemiuda, — Reprint 

f  Mr.  A.  Agassiz  records  19  additional  species,  including  9  new  genera  and  14  new 
species,  from  the  deop-sea  collections  of  Pourtales,  in  Bulletin  M.  C.  Z.,  No.  9, — Reprint 

X  The  Flssox  Institute,  Salem,  Mass.,  has  two  specimens,  beautifully  variegated  with 
green,  and  agreeing  entirely  with  the  description  of  thin  species.  One  is  labelled  as 
coming  from  the  "West  C!oast  of  Africa,"  the  other  from  the  "Sandwich  Islands." 
The  fonner  localit}'  is  most  likely  to  prove  to  bo  the  true  one. 
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Family,  Echinometrid.e. 

Echinometra  Michelini  Dep.  {E.  la- Echinnmetm  Van  /)runti  A.  Ag.! 

cuntur,  pars,  autli.) !  j     Acapulco,  Cape  8t  Lucaa,  and  La  Paz! 

Florida!  AspinwaUI  Ilayti!  Braxii!       \ 
E.  virldU  A.  Air.  (^.  ^fkhelhi  F.tk.)  \E.  rupicohi  A.  Acr. ! 

Florida !  Aspinwall  I  Antilles  (Ltk.).  Acajutla  to  Zorritos. 

E,  pinna  A.  Aj;.  Ilavti.  j 

(?)  Anthocidarh  Mexicana(i\g,  f,j^.)*  Toxoptieusfes  sp.  (Toxocidaris  Mexi- 

Vera  Cniz  (Ag.  and  Des )  "  !     cana  A.  A^.),  Acnpulco. 

Family,  HippoNOii>-fi. 
TrijmeuHtes  ventricosnft  Ag.  !  Tripnenstes  depressus  A.  Ag. 


Florida  I  Yucatan  to  Surinam  (Ltk.). 


Guayamas,  La  Paz! 


Family,  Clypeasterid-e.I 


Clypeantpr  rosnreus  Laink. 

Florida  to  Antillefl  (Ltk.). 
Stolonicli/peus  proatratus  A.  Ag, ! 


CbjjyenHter  speciosus  Verrill ! 

La  Paz! 
Stoloniclypeus  rotundus  A.  Ag. ! 


Family,  Scutellid.e.J 

MelUla  he.xaftora  Ag.  !  \Afeliita  Pacifica  Verrill  I 

Florida  1  Mexico,  Bari}ado8,  Surinam  (Ltk.)! 


M,  //efttajxyra  Ltk. ! 

W.  Indies,  Cumana,  Brazil. 
(?)  M.  IcHtadinea  Klein  ! 

N.  CaroUnal  l!loridaI  Texas! 


M.  lonffifisaa  Mich. 
Panama  (A.  Ag.),  La  Paz  ! 


Echinoglycun  Stokesn  Gray ! 
Encope  ocddentalis  Verrill ! 


Encopv  cTnarpitiata  Ag. ! 

Florida !  to  Rio  Janeiro.  j 

(?)  E.  quinqufloba  (Esch.  sp.)  Grubo  !  E,  grandiH  Ag. ! 

Florida  1  to  Brazil.  |     Gulf  of  California,  La  Paz! 

E.  Michidini  Ajj. !  Flori^la  !  \E.  Callfornica  Verrill ! 

Moylinla  casftiduUna  Ag.  Nfarliniquc.l    ^  P»^f 


Family,  Cassidulid.e. 

Echinnvevfi  semilunaris  Lamk.I 

Cuba  to  Trinidad  (Ltk.). 
Cassidftlns  Carihcrnrtnn  Lamk. 

Jamaica,  etc,  St  Thomas  (Ltk.). 


Pyfforhynchus  Pacificus  Ag. 


Family,  Spatangid^. 

Brissus  ohesns  Verrill ! 


Brissns  columharis  Ag.  nnd  Des.  I 

Florida!  Antilles  (Ltk.). 
Meoma  t'enfrirosa  Ltk. 

Honduras,  Antilles  (Ltk.). 
PlaffiorotuH pcctoralis  Air.  «nfl  T>Q9>,\\Metalia  nohilis  Verrill! 

Mexico,  Antilles,  Bahia,  Turks  Island  I 


^feoma  niyra  Verrill  ! 


♦  Mr.  A.  Agassiz  considers  this  his  Echinometra  plana, — Reprint. 

f  Clypeasier  speciosus  V.,  from  La  Paz,  is  an  additional  species,  —  Rej  rint 

J  Eneope  Cali/ornica  V.,  from  La  Paz,  is  here  added, — Reprint. 
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Af/asnizia  excentrica  A.  Ag.  Florida* 
Mivrn  atropos  Mich. 
N.  Carolina  I  Texas  I  Antilles  (Ltk.). 


PANAMIAN  FAUNA. 
Agasshla  orulum  Ltk. ! 
Mara  c/otho  Mit-h.  (A.  Ag.). 

Lovenia  sp.  Gulf  of  Califurnia. 


lloloibuiioidea.t 

Family,  Synaptidje. 


Synnpta  lappa  Mtlll. 

Leplosynnpta  hydriformis  iiob.J  (LeS.) 

Giia(laloii()e^ 
//.    Pourtalesii    Splenica    (S.    viridis 
T*<>url  y  non   LcS.). 

Biscayiie  Bay,  Florida.  Perhaps  the  same 

ns  the  last 
Heterosynapta  luridis  iiol).§  (LeS.  ap.) 

Synaptula  vivipura  ()r8t. 
Chinxloti  pyyttHtum  MUlL 
C.  rntiferum  (Point. 8p.)  Stiinp. 
Biscajne  Bay,  Florida,  (Pourt) 


Family,  Cucumakid.«. 


Phyllophnrus  Ci)  lepadifera  V.  (Hol- 
nthtirii  Ic/xidi/era  LeS.). 
St  Bartholomew. 

Urodemaa  sp.  nov.  Bahamas ! 


Stolus  oiwhim  Selenka.  Acapulco. 
Stolus  gibber  Sel.    Panama. 

Pen  facta  Pavamensis  Verrill ! 
\Liit8o(huri'i  arihatu  Verrill ! 


Family,  IIolotiiuridje. 


Holoihnria  botellus  S<'1 

Tortui^as,  Florida,  eta 
H  priuccpit  Sel.  Florida,  Egmont  Key  ! 
H.  marulafa  LeS.  St.  H;iriholoinew. 
H,  miicolor  Sel.  Barbadoes. 
H,  fflahrrrima  Sel. 

•*  Hayti,  Bahama  Is,,  Panama." 
H.  y risen  Sel.  Hayti. 
H,  Florid iana  Point. 

"  Florida,  Zanzibar,  Sandwich  Is.,  Java," 

Ac.,  (Sel ). 


Holothurla  botellus  Sel. 
"  Panama,  Siindwich  Is.,  Zanzibar,  Florida." 
//.  lanyttrns  Sel.  Panama. 
//.  subditiva  Sel.  Panama  (Florida  f) 
//.  lubrica  Sel.  Aoapulco. 
H.  glabberrima  Sel. 
Panama,  Hajrti,  etc. 


*  This  8{>ecies,  from  the  dredgings  of  Pourtales,  and  Moara  clotho  are  introduced  on 
tlie  aiitliority  of  Mr.  A.  Agassiz, — Reprint 

f  Mr.  Pourtales  reports  Cuvieria  (?  Lepidopsolus)  operculata  (Pourt.),  Thyonidium 
oonchilegum  P.,  7!  gemmatum  P.,  Echinocucumis  typica  Sars,  Cucumaria  frondosa 
Gunner,  and  Molpadia  lH>real%8  Sars  from  his  doop-aca  collections, — Reprint 

X  See  note  page  325  for  the  genus  Leptosynapta. 

§  The  name  Ueterosynapta  is  hero  proix)8ed  for  a  new  genus  having  H.  viridis  LeS. 
sp.  as  its  type.  It  is  remarkable  in  having  four  simple  and  eight  pmnate  tentacles. 
Its  skin  contains  small  calcareous  hooks,  as  in  Leptosynapta.  It  has  the  habit  of  cling- 
ing to  algae,  eta,  instead  of  burrowing  like  most  others  of  this  family. 
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Stichopns  Kffersteinii  Sel. 
Acapulco. 


StichopuH  rlf/ld'is  Sel. 

Florida,  Zanzibar,  etc. 
S,  b'tdionofys  S*fl. 

"Florida  (Acapulco?)" 
A  cthiopyifa  (Muileria)  pnrvula  (SeLsp.) 

Florida. 
A,  (M.)  Af/aMslzii  (Sel.  8p.) 

Florida,  Tortuj^jM*,  Ilnyti. 
A.  (Af.)  ohsritni  (LtfS.  pp.) 

St  Bartholomew.    This  and  the  next  two 

8])ecies  may  prove  identical  with  some  of 

the  preceding. 
Bohndachia  atiglntiwita  (LeS.  sp.) 

St.  Bartholomew. 
B./nttCffifa  (Ia'S.  Rp.) 

St.  Bartholomew. 

•  ■ 

Sporadipiis  (n'ujaK  Orst. ! 
Perhaps  identical  with  one  of  the  pieced 
ing  siiocies. 

These  lists  contain  125  species  from  the  Caribbean,  including  a  few 
that  are  marked  as  doubtful,  and  82  from  the  Panamian  Fauna.  Of 
these  none  have  ever  been  indicated  as  common  to  the  two  coasts,  ex- 
cept two  species  of  Holothurians  which  Selenka  records  from  both 
coasts,  and  another  {Stichopus  badianottM  Sel.)  from  Florida  and, 
doubtfully,  from  Acapulco.  The  Holothurians  being  very  difficult  to 
identify  with  alcoholic  specimens,  it  is  not  improbable  that  these  few 
apparent  exceptions  to  the  rule  among  the  Echinoderms  will  prove 
to  be  errors  in  determining  the  species.  In  the  other  orders  the  spe- 
cies are  often  very  closely  allied  in  structure  and  appearance,  yet  the 
differences  are  in  all  cases  sufficiently  apparent.  There  are,  however, 
80  many  analogous  or  representative  species  in  the  two  faunsB,  and  so 
general  an  agreement  in  the  genera  and  families  represented,  that  the 
general  features  of  the  faunsa  have  a  remarkable  similarity,  while  they 
stand  in  strong  contrast  with  the  tropical  fauna  of  the  Paciiic  and 
Indian  Oceans. 

In  this  respect  the  Echinoderms  agree  with  the  observations,  j)revi- 
ously  made  upon  the  Crustacea  and  Mollusca,  and  confirm  the  state- 
ment that  both  coasts  of  America  belong  to  one  grand  Zoological 
Realm,  in  distinction  from  all  other  regions,  and  that  America  has 
therefore  a  remarkable  insular  character,  and  may  be  regarded  zo5- 
logically  as  a  great  "  Island  in  the  Atlantic  Ocean,"  the  deep  oceanic 
basin  west  of  the  Galapagos  limiting  the  western  extension  of  the 
American  or  Atlantic  forms. 

Among  the  types  peculiar  to  the  American  Realm  the  genus  Ophi- 
ura  is  one  of  the  most  remarkable  instances,  since  it  abounds  on  both 
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sides  of  America,  biin^jj  rep.*es3nted  by  niimjrous  specic.Ti.  But  with 
the  exception  of  one  Mediterranean  species,  the  genus  is  unkuown 
elsewhere,  no  representatives  of  it  having  been  discovered  in  the 
Indian  or  Pacific  Oceans,  where  it  appears  to  be  replaced  by  Ophi- 
opeza^  Ophiar(ichn't^  etc.,  whiirh  have  a  similar  appearance,  but  with 
only  ten  ovarial  openings,  instead  of  twenty.  Among  other  genera, 
occurring  on  both  coasts  of  America,  but  unknown  in  the  great  Indo- 
Paci fie  Fauna,  are  the  following;  Ophiozona^  Ophhstigma^  Hemi- 
pholis,  Ophiophragmua^  Ophtomyxa,  Lgtechinits^  Encoj}€^  etc.  The 
following,  although  represented  in  other  regions,  appear  to  have  their 
greatest  development  upon  the  American  coasts:  Ophia^tis^  Amphi- 
urf.ty  Echindster^  Luidf'a,  EchinocidariSy  Arbacia^  MeUita. 

Several  genera,  which  occur  in  the  West  Indies  and  appear  to  be 
peculiar  to  the  Atlantic,  or  have  there  their  greatest  development, 
have  not  yet  been  found  in  the  Panamian  Province.  Such  are.  Pen- 
tacrinu9y  Ophiohlenna^  Asteroporpa^  Asterochema,  Clypeaater  (also 
Pacific),  Casaidulus^  Pl(xg%onotu8^  Mcercu^ 

A  few  genera  are  found  in  the  Panamian  Fauna,  which  occur  also 
in  the  Indo-Pacific,  but  liave  not  been  met  with  in  tlie  Caribbean 
Fauna.  Among  these  are  the  following:  Ophiothela^  Mithrodin^ 
AcanthaMeVj  Astropyga^  Metalia^  Lovefiia,  The  following  genera 
seem  at  present  peculiar  to  the  Pacific  coasts  of  America :  NidoreUia^ 
Qgmn'isterin,  ITeliaster,  Echinodiadema^  Echinoglycus  (restricted), 
Pygorhynchus  (also  fossil  in  Europe),  Agassizia;  and  in  the  temper- 
ate regions,  Pycnopodia^  Loxechinua^  Dendra8ter.\ 

There  are,  also,  numerous  B])ecies  in  each  Fauna  belonging  to  cos- 
mopolitan genera,  or  to  genera  found  in  all  tropical  seas,  but  none  of 
these  species,  excepting  the  doubtful  Molothurians,  are  common  to  both 
coasts,  or  to  the  Panamian  and  Indo-Pacific  Faunnc,  or  to  the  latter 
and  the  Caribbean.  Among  cosmopolitan  genera,  represented  on 
each  coast,  are:  OphiolepiSy  Ophiocoma^  Amphiura^  Ophiactis^ 
Ophion^ereia^  Ophiothrix,  Astrophytofiy  Astropecten^  Luidia^  Aster- 
iscuSy  Oreaster^  Ophidiastery  Idnckiay  CidariSy  Diademc^  Paamme- 
chinusj  E'hinometray  Toxapneuates,  StoloniclypexiSy  JSrisauSy  Meoma, 

From  the  preceding  analysis  of  the  genera,  it  is  evident  that  while 
the  Panamian  Fauna  has  several  truly  Indo-Pacific  types,  and  some 
that  are  peculiar,  it  is  nevertheless  most  closely  related  to  the  Carib- 

*  Clypea8terspecio9uaY.j  and  Marachtho  Mich.,  are  now  known  from  the  west  coast; 
Ccuaidulua  is  now  regarded  hy  A.  Agassiz  as  the  same  genus  with  Pygorhi/nchua  Pacific 
CU8  and  he  refers  Meialia  nobUis  to  Plagionotus^ — Reprint 

f  A8tridypeu8  (Japan),    PygorhyiuikuB  and   Agaasizia  (W.  Indies)  must  now  be 
omitted, — Beprint 
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bean  Fauna,  by  a  large  number  of  peculiar  American  genera,  hav- 
ing allied  species  in  each,  and  by  many  analogous  sjMfcies  in  cosmo- 
politan genera.  This  close  relation  between  the  two  faume  may, 
also,  be  well  shown  by  the  large  number  of  Indo-Pacific  genera  that 
are  equally  absent  from  both,  although  widely  diffused  through  the 
Pacific  and  Indian  Oceans,  of  which  the  following  are  examples . 
Ophiopi-zay  Ophiarachnay  OphiomasttXy  Ophiart/intm,  Ophioplocus, 
Tricliastcr^  CtdcUa^  Antheniu^  Archnster^  Kardoa  {iScj/taster)^  Goni' 
ocidarUy  PhyllacardhtiSy  Eclunothrix^  JSalmaciSj  TetnnopleuruSy  He- 
liocidaris  (restricted),  Ifeterocentrotus,  Acrocladia^  Hippono^,  Laya- 
numj  Mumphia^  JLohophora^  Kohinolampiu^  Maretia^  Desoriiu 

Tlie  apparent  absence  of  Coniatulidw  and  other  Crinoidea  is,  at 
present,  a  remarkable  feature  of  the  Panamian  Fauna.  It  is  quite 
probable,  however,  that  species  of  this  group  will  be  discovered 
hereafter,  since  they  occur  in  considerable  numbers,  both  in  the  Indo- 
Pacific  and  Caribbean  Fauna;,  as  well  as  in  the  temperate  and  arctic 
portions  of  the  Atlantic. 

Future  discoveries  are  likely  to  modify  to  some  extent  the  details 
in  the  distribution  of  the  genera  here  given,  but  it  is  not  probable 
that  the  general  arrangement  of  the  generic  types  will  be  essentially 
changed,  or  that  the  conclusions  arrived  at  can  be  much  modified, 
for  species  that  may  hereafter  be  discovered  are  quite  as  likely  to 
belong  to  West  Lidian  or  cosmopolitan  genera,  as  to  those  {)eculiar 
to  the  Pacific  and  Indian  Oceans. 

In  the  above  discussion  the  Holothurians  have  been  omitted  be- 
cause quite  a  number  of  the  species  known  to  me  from  each  fauna  are 
Btill  undescribed,  and  because  there  are  good  reasons  for  supposing 
that  there  are  many  Panamian  forms  that  have  not  yet  been  collected, 
such  as  Synapta^  Chirodota^  and  other  species  that  burrow,  or  seek 
hiding  places.  Nor  have  the  Holothurians  of  other  tropical  regions 
been  so  thoroughly  collected  as  to  make  detailed  comparisons  possible. 

To  the  geologist  one  of  the  most  interesting  questions  connected 
with  the  study  of  the  Atlantic  and  Pacific  faunae  of  tropical  America, 
is  the  possibility  of  a  direct  connection  of  the  two  Oceans,  across  the 
Isthmus,  during  late  geological  periods.  Such  a  connection  has  been 
suggested  by  some  Geologists,  upon  theoretical  grounds,  to  account 
for  the  coldness  of  the  climate  in  North  America  and  Europe,  during 
the  glacial  period.  The  only  direct,  geological  evidence  of  such  a 
connection,  that  has  been  adduced,  so  far  as  known  to  me,  is  the 


*  Mr.  A.  Agassiz  has  described  Echinoiampaa  caratomidu  dredged  by  Pourtales  off 
Florida, — Beprint 
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ocoiirtMice  in  the  miocene  strata  of  San  Domingo*  of  several  species 
of  sholls  having  the  closest  affinity  to  those  of  the  Pananiian  Fauna, 
and  in  some  cases  belonging  to  genera  not  now  living  in  the  Car- 
ibbean Fauna.f  The  majority  of  the  associated  species  are  peculiar, 
80  far  as  known,  to  the  formation,  while  nearly  all  of  those  identified 
with  recent  forms  (14  species)  still  inhabit  the  West  Indies.  In  the 
same  formation  10  species  of  corals  occur,  none  of  which  appear  to  be 
living,  but  most  of  them  belong  to  Kuropean  and  Atlantic,  rather  than 
Pacific  groups,  except  a  species  of  PttcUlipora^  a  genus  not  now  living 
in  the  Atlantic,  but  common  at  Panama  and  throughout  the  tropical 
Pacific.  In  the  paper  referred  to,  it  is  stated  that  the  Isthmus  of 
of  Darien  is  less  than  1000  feet  high,t  while  the  tertiary  beds  of  San 
Domingo  have  been  elevated  nearly  tw^ice  that  amount. 

A  similar  formation,  and  probably  of  the  same  age,  occurs  near 
Aspinwall  in  a  railway  cut,  15  feet  above  the  8ea-level,§  from  which 
nine  species  are  recorded  as  identical  with  those  of  San  Domingo, 
and  others  are  probably  so.  In  the  museum  of  Yale  College  there  is 
a  small  collection  from  near  Aspinwall,  probably  from  the  same  lo- 
cality, in  which  are  specimens  of  a  Clypeastroi<l,  apparently  identical 
with  Stolonivhjpens  prostratus  of  the  West  Indies,  but  certainly  not 
with  S.  rotundas  of  Panama.  So  far,  therefore,  as  the  direct  geologi- 
cal evidence  bears  uj)on  this  question  it  would  indicate  a  passage  of 
Pacific  forms  into  the  Atlantic  during  the  Tertiary  period,  rather  than 
the  contrary.  Yet  Mr.  Carpenter  says,||  "As  the  level  of  the  Atlantic 
is  higher  than  the  Pacific,  any  such  communication  must  have  poured 
the  treasures  of  the  Atlantic  into  the  Pacific,  and  scarcely  allowed  an 


*  On  somo  Tertiary  beds  in  the  Island  of  San  Domingo ;  from  Notes  by  J.  S.  Honi- 
ker,  Esq.,  with  remarks  on  the  fossils  by  J.  C.  Moore.  Quarterly  Journal  Geol.  Soc.  of 
London,  vi,  p.  39.  1 849.  On  some  Tertiary  Deposits  in  San  Domingo  by  T.  S.  Ileneken, 
with  notes  on  the  fossil  shells,  by  J.  C.  Moore,  and  on  the  fossill  Corals  by  "W.  Lonsdale, 
op.  cit.,  ix,  p.  115,  1863. 

( Mr.  Duncan  has  since  described  the  fossil  corals  in  the  same  work, — Reprint.) 

f  The  shells  quoted  as  having  close  analogy  with  Panamian  species  are  as  follows : 

*'  Cansis,  scarcely  distinguishable  from  0,  (ibbreuiata,  Aeapulco.  Malea^  closely  re- 
sembling M.  ringenSf  Coast  of  Peru  (Panama,  Yale  Mus.),  if  it  be  not  identical  Colum^ 
hetta^  very  like  C.  pawna,. Gulf  of  (Jalifomia.  The  genus  Phos  of  which  several  species 
are  known  in  the  Bay  of  Panama  and  none  in  the  West  Indies,  is  here  represented  by 
four  species,  all  closely  related  to  shells  of  the  Pacific.  Venus^  nearest  to  V.  gnidiOy 
California  (Mazatlan.  etc.).  Area,  a  largo  species  very  like  A.  grandis^  Bay  of  Panama: 
no  large  Area  is  now  found  in  the  Atlantic." 

X  The  lowest  pass  on  tlie  Isthmus  of  Panama  is  said  to  be  but  287  feet, — Reprint 

§  Journal  Greol  Soc.  Lond.,  Ix,  p.  132. 

I  Report  of  the  British  Association,  1856,  page  363. 
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exchange  in  the  other  direction.  Such  is  found  to  be  the  case ;  no 
species  fairly  belonging  to  the  exclusive  Pacific  fauna  being  found  in 
the  West  Indies/' 

The  higher  level  of  the  Atlantic  Ocean  is,  however,  denied  by 
others,  and  in  constMiuence  of  the  slight  tides  of  the  Atlantic  sula  and 
their  great  rise  and  fall  on  the  Pacific  side,  it  is  quite  as  probable  that 
in  case  of  a  coininunication  by  moans  of  a  shallow  or  narrow  channel, 
currents  would  flow  alternately  in  each  direction. 

It  is  nevertheless  very  apparent  that  an  intercommunication  more 
or  less  remote  between  the  two  oceans  cannot  of  itself  account  for 
the  relations  between  the  two  faunae,  tor  should  we  assume  that  the 
small  per-cent  of  identical  species  can  l)e  accounted  for  in  this  way, 
the  occurrence  of  very  hirge  numbers  of  closely  allied  but  distinct 
species,  and  also  the  agreement  in  generic  and  family  types,  already 
pointed  out,  still  remain  to  be  explained.  This  part  of  the  subject 
presents  miwh  greater  difficulties  than  tlie  identity  of  a  few  species. 

Two  entirely  distinct  theorit'S  have  been,  and  will  doubtless  long 
continue  to  be,  adopted  by  naturalists  in  explanation  of  these  ivLcts 
and  similar  ones  in  various  other  regions : 

1st.  That  the  species  and  genera  were  created  as  we  find  them,  and 
were  originally  adapted  to  the  physical  conditions  and  peculiarities 
of  tlu?ir  respective  districts.  Consequently  we  should  expect  to  find 
similar  regions  inhabited,  to  a  greater  or  less  extent,  by  similar  genera 
and  species. 

2nd.  That  an  extensive  intercommunication  took  place  at  a  remote 
period,  and  that  the  similar  and  allied  species  found  upon  the  opposite 
coasts  have  originate*!  by  gradual  differentiation  from  common  ances- 
tors, after  the  separation  of  the  two  oceans. 


No.  4. — Xotice  of  Uie  Corals  and  Echinodernis  collected  by  Pro£  C.  F. 
Hartt,  at  tJie  Abrolhos  Beefs,  Province  of  Bahia,  Brazil,  1867. 

Published,  Febniarj,  1868. 

The  collections  of  liadiata  made  by  Mr.  Ilartt  during  the  summer 
of  1867,  wliile  examining  the  coral-reefs  wliich  he  had  previously 
discovered  upon  the  coast  of  Brazil,*  having  been  submitted  to  me  for 
examination,  were  found  to  contain  so  many  species  yet  undescribed 


♦  Mr.  Ilartt  was  a  member  of  the  party  tliat  accompanioii  Prof.  Agasfnz,  in  his  cele- 
brated Expedition  to  Bnizil  and,  while  making  a  special  exploration  of  the  coast,  at  that 
time  tirst  discovered  some  of  the  reefs  near  Santa  Cruz  and  Porto  Seg:uro. 

THAXa   CONKBCTIOUT  ACAD.,   VOL.   L  45  FSBBUABT,  1868. 
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or  not  preWously  known  to  occur  upon  that  coast,  that  it  is  believed 
to  be  of  interest  to  publish  a  complete  list  of  all  the  species  observed. 

Mr.  Hartt  has  also  greatly  increased  the  value  of  the  catalogue 
by  adding  notes  upon  the  distribution  and  stations  of  the  species. 

It  appears  somewhat  remarkable  that  w^hile  the  Echinoderms,  with 
few  exceptions,  are  common  West  Indian  or  Florida  8[>ecies,  the  corals 
are  nearly  all,  so  far  as  known,  peculiar  to  the  coast  of  Brazil  This 
is,  however,  in  accordance  with  similar  facts  observed  in  the  Pacific 
and  Indian  Oceans,  w'here  the  greater  part  of  the  tropical  £k;hinoderms 
have  a  vast  range,  in  some  cases  even  from  the  Hawaiian  Islands  to 
the  Coast  of  Africa,  while  the  corals  are  much  more  local,  all  the 
principal  groups  of  Islands  having  many  peculiar  forms. 

This  is,  perhaps,  chiefly  due  to  the  much  longer  time  during  which 
the  young  of  most  Echinoderms  remain  in  the  free,  swimming  con- 
dition, liable  to  be  carried  great  distances  by  currents. 

A  suite  of  the  duplicates,  including  all  the  species  enumerated, 
with  the  exception  of  two,  has  been  presented  to  the  Museum  of 
Yale  College  by  Mr.  Hartt.  The  first  set  he  has  retained  in  his  own 
collection. 

Class,  FOLTFI. 

Order,  MADREPORARIA. 

Agaricia  agaricites  ?  ISdw.  and  Haimo,  OoruUiaries,  vol.  3,  p.  81. 

Two  young  specimens  that  may  belong  to  this  species  occurred 
adhering  to  Musaa  Harttii  from  the  Abrolhos  Reefs.  They  are, 
however,  too  young  to  be  satisfactorily  determined. 

This  species  never  grows  to  be  more  than  two  or  three  inches  in  diameter.  It  is 
very  frequently  found  attached  to  Muaaa  in  shallow  water.  Oocasionallj  it  oocura  in 
the  holes  in  the  reefs  and  is  almost  laid  dry  at  low  water.^K;.  f.  h. 

SiderastraBa  stellata  Vernii,  sp.  nov. 

Corallum  forming  rounded  or  hemispherical  masses,  often  flattened 
above,  cells  polygonal,  rather  large  (about  '15  inch),  deep,  the  central 
part  rapidly  descending.  Septa  in  four  cycles,  those  of  the  first  two 
cycles  considerably  broadest,  all  of  them  evenly  crenulated,  rather 
thin,  thickness  less  than  that  of  the  intervening  spaces,  slightly  pro- 
jecting, the  inner  edge  evenly  rounded.  Columella  inconspicuous, 
represented  only  by  one  or  two  tubercles.  "Wall  between  the  cells 
thin,  represented  by  a  single  line.  Trabicular  processes  between  the 
septa  very  plainly  visible  from  above. 

Differs  from  S.  radians  in  having  larger  cells,  which  appear  more 
open ;  thinner  septa,  and  consequently  wider  intervening  spaces ;  and 
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four  complete  cycles  of  septa.    Most  of  the  spccimenB  are  about  six 
inches  in  diameter.     Color  dark  ash-gray  when  unbleached. 
Abrolhos  Reefs,— C.  F.  Hartt. 

This  is  one  of  the  oommoaest  spedes  of  Brazilian  corals,  and  may  be  collected  abun- 
dantly from  the  reefs  and  rocky  shores  everywhere  northward  of  Cape  Fria  It  flour- 
ishes in  the  pools  of  rocks  and  reefs  lefl  by  the  tide,  m  company  with  Favia  gravida  V., 
and  seems  to  be  a  very  hardy  species,  enduring  not  only  great  changes  of  temperature, 
but  also  great  variation  in  the  degree  of  saltness  of  the  water.  It  frequently  lives  in 
lar^o  ponds  on  the  top  of  the  stone  reefs,  which  are  only  fllled  at  high  tide,  and  are 
exposed  to  be  much  heated  by  the  sun  and  much  freshened  by  heavy  rains.  I  have 
found  it  also  in  little  ponds  above  the  sea  level,  to  which  the  waves  had  access  only  at 
high  tide.  It  sometimes  gprows  on  the  level  surface  of  the  reefs,  and  I  have  seen  it 
exposed  to  a  hot  sun  for  an  hour  or  more,  at  very  low  tides.  This  species  occasionally 
forms  elongated  masses,  8 — 12  inches  in  length.  When  alive  it  varies  much  in  color, 
usually  being  of  a  very  pale  pinkish  tint,  almost  white,  but  sometimes  blotched  with 
deepened  spots  of  the  same  color.  On  the  border  of  the  reef,  I  have  collected  it  at  a 
depth  of  3 — 4  feet,  at  low  tide. — o.  F.  H. 

Var.  oonferta. 

Some  of  the  specimens  show  a  curious  deformity  of  the  cells,  aris- 
ing from  crowding,  especially  in  the  central  portions.  These  have 
the  septa  and  walls  between  the  cells  more  elevated  and  convex,  and 
in  many  places  broken  through,  so  as  to  unite  adjacent  cells.  The 
cells,  consequently,  are  irregular  and  appear  deeper.  But  near  the 
basal  margins  of  such  specimens,  cells  of  the  normal  form  may 
usually  be  found. 

Pectinia  Braziliensis  Edw.  and  Hume,  Goralliaires,  ii,  p.  209. 

One  small  specimen  of  this  elegant  species  was  obtained  at  the 
Abrolhos  Reefs  by  Mr.  Hartt.  It  is  distinguished  by  its  turbinate 
form  and  by  having  the  exterior  obsoletely  costate  and  covered  with 
short  conical  spines.  The  cells  are  deep  and  narrow,  the  ridges 
slightly  sulcate  at  top,  sometimes  with  separated  walls.  Septa  rather 
numerous,  slightly  projecting,  the  upper  part  regularly  arched,  per- 
pendicular witldn.     Coral  1'5  inches  high;  1*25  wide;  2  inches  long. 

This  species  appears  to  be  quite  rare  in  the  vicinity  of  the  Abrolho&  The  above 
specimen  was  foimd  growiug  on  the  border  of  the  Recife  do  lAxo^  in  about  two  feet  of 
water  at  low-tide.  It  also  occurs  at  Victoria,  in  the  Province  of  Espirito  Santo,  to  the 
southward,  where  it  is  thrown  up  on  the  beach  by  the  waves,  but  I  could  not  find  it 
alive. — 0.  r.  h. 

Favia  leptophylla  Verriii,  sp.  nov. 

Corallum    rather  cellular,  forming    large    hemispherical    masses 
evenly  rounded  above,  with  a  thin,  imperfect,  concentrically  wrinkled 
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cpitheca  boneath.  Cells  subciroular,  or  deformed,  open  and  deep,  of 
medium  size  (about  '25  incli),  smaller  at  the  central  part  of  the  upper 
Burfaco,  where  they  are  crowdeil,  with  prominent,  thin  walii^,  whieh 
are  mostly  separated  about  '08  inch,  and  united  by  a  eoarsely  vesicu- 
lar exotheea.  Septa  in  three  cycles  (24  to  30),  du«tant,  very  thin, 
exsert,  the  summits  angular  or  somewhat  rounded,  the  costa;  or  por- 
tion outside  the  walls,  very  thin,  elevated,  deeply  and  unevenly 
toothed,  abruptly  <le8cending,  so  as  to  leave  deep  interstices  l>etween 
the  cells,  excei)t  wliere  they  are  crowded,  when  the  costSB  of  adjacent 
cells  unite,  but  the  wall  remains  distinct.  Tlie  septa,  at  summit  and 
within  the  cells,  bear  few  distant  slender  teetli,  descend  peqn^ndicu- 
larly  within,  and  have  at  the  base  a  broad,  thin,  but  not  prominent 
palifonn  lobe.  Columella  but  little  developed,  of  a  loose,  open  tex- 
iMTv.  In  a  vertical  section  the  walls  are  thin  and  continuous;  the 
exotheea  is  composed  of  large  rectangular,  mostly  simple  vesicles, 
which  are  horizontal  and  broader  than  high.  The  endotheca  consists 
of  irregular,  smaller,  thiiuier-walled  vesicles,  which  are  often  com- 
pound and  incline  strongly  downward  toward  the  columella,  which  is 
continuous,  and  coarsely  si>ongiform  in  texture. 

Diameter  of  the  only  specimen  obtained  5  inches;  cells  '20  to  '30. 

Abrolhos  Ueefs,  Brazil, — C.  F.  llartt. 

This  is  very  distinct  from  all  other  American  species.  The  very 
open,  deep,  rounded  cells ;  few,  thin,  projecting  septa ;  and  thin,  dis- 
tinct w^alls  are  very  peculiar. 

Favia  gravida  Verriii  sp.  nov. 

Corallum  solid  and  heavy,  encnisting  or  hemispherical,  with  strong 
epitheca  beneath,  evenly  rounded  above,  with  unequal,  rounded,  oval, 
and  often  deformed,  deep  cells,  whii^h  are  somewhat  prominent  above 
the  general  surface,  sc])arated  at  unequal  distances,  leaving  concave 
interstices  between  them,  which  are  strongly  costate.  Costa3  thick- 
ened, alternati'ly  larger  an<l  smaller,  irregularly  and  roughly  spinose- 
dentate.  Septa  in  four  complete  cycles  (48)  in  the  larger  cells,  un- 
equal in  width  and  height  accortling  to  the  cycles,  those  of  the  first 
and  6e(*ond  being  nearly  equal,  the  summits  angular,  projecting  some- 
what, and  deeply  toothed,  the  teeth  and  sides  of  the  septa  rudely 
granulous.  Paliform  tooth  well  developed,  rough.  Columella  very 
little  developed,  open.  Diameter  of  cells  from  'IS  to  '30  of  an  inch; 
their  prominence  a})out  '10.  Diameter  of  the  masses  about  three 
inches,  thickness  half  as  much. 

Abrolhos  Reefs,  Brazil, — C.  F.  Hartt 
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This  species  is  allied  to  F,  ammaa  and  K  frtiguniy  but  has  stouter 
and  more  spiny  eost:e  and  narrower  and  sharper  septa  than  either. 
From  F.fragum  Edw.  and  Haimo  (Favia  ananas  Pallas,  Dana  and 
most  authors),  which  is  the  most  common  West  Indian  form,  it  differs 
also  in  having  more  prominent  and  larger  cells,  thicker  and  rougher 
septa,  which  project  more  and  are  not  rounded  at  the  summits,  and 
both  the  septa  and  costaB  more  coarsely  dentate. 

Commou  in  lido-pools  of  tlio  reefs  and  rocky  shores  from  Cape  Frio  to  Pemambuco, 
with  Siderastrxexi  steUcUuj  which  see. — a  F.  H. 

Favia  conferta  Vernii,  ap.  nov. 

Corallum  comj)act,  forming  broad  convex  or  hemispherical  masses, 
two  to  four  inches  in  diameter,  and  one  or  two  thick,  covered  beneath 
by  a  strongly  wrinkled  epitheca.  Cells  crowded,  deep,  unequal  and 
irregular,  mostly  elongated,  often  sinuous  and  somewhat  ma?andrini- 
fonn,  with  three  or  four  centers,  sometimes  nearly  circular,  not  ]>ro- 
jecting,  the  walls  united  to  their  summits,  showing  only  a  slight  sulca- 
tion  between  the  adjacent  cells,  which  are,  therefore,  separated  only 
by  a  narrow  ridge,  which  at  times  becomes  simple,  as  in  Oaniastroia. 
Septa  crowded,  in  the  circular  cells  in  four  cycles,  the  last  usually 
incomplete  (36  to  4S),  all  except  those  of  the  last  cycle  subequal, 
narrow  witliin,  obtusely  rounded  or  truncate  at  the  summits,  which 
project  somewhat  and  are  reirularly  serrate,  inner  edge  peq)endicular. 
Pali  in  front  of  the  principal  8<»pta,  little  developed,  roughly  serrate. 
Columella  well  developed,  with  a  roughly  spinose,  uneven  surface. 
In  a  transverse  section  the  walls  between  the  cells  are  compact,  united 
into  a  narrow,  nearly  solid  ridge,  showing  only  a  few  very  small, 
scattered  vesicles.  Breadth  of  the  cells  '12  to  '16 ;  length  '2  to  '8  of 
an  inch. 

Abrolhos  Reefs,  Brazil,— C.  F.  ITartt. 

This  interesting  species  is,  in  many  respects,  intermediate  between 
Favia  and  Maandrina^  and  has  relations  with  GoniastriPu^  yet  its 
proper  place  ai)pears  to  be  in  the  genus  Favia.  Tt  is  somewhat  allied 
to  F,  deformata  Edw.  and  Ilaime.  It  also  resembles,  in  general  ft>rm, 
F,  incerta  Duch.  and  Mich.  (?=  Goniastrcea  varla  Verrill),  but  a])pears 
quite  distinct  in  the  form  of  the  septa  and  intervening  ridges,  as  well 
as  in  the  remarkably  elongated  and  narrow  cells. 

Common  in  tide-pools  from  Cape  Frio  to  Pemambuco.— o.  r.  h. 

Acanthastraea  Braziliensis  Vernii,  sp.  nov. 

Corallum  large,  hemis])herical  or  subglobular,  regular.  Base  sur- 
rounded at  the  margin  by  a  strong  epitheca.     Cells  large,  usually  '8 
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to  "7  of  an  inch,  irregular,  polygonal,  often  an  inch  in  length  and 
containing  two  or  three  centers,  moderately  deep  ('16  inch),  with  a 
small,  depressed  center.  Columella  rudimentary  or  slightly  devel- 
oped, of  loose  convoluted  processes.  Septa  in  five  cycles  (tlie  last  im- 
perfect), rather  thin,  slightly  thickened  outwardly,  the  smnmits  pro- 
jecting subequally  (about  "Oa  inch),  the  upper  part  divided  into  from 
three  to  five  sharp,  elongated,  unequal  teeth ;  the  lower  part  unevenly 
serrate,  and  presenting  usually  a  distinct,  broad,  paliform  lobe,  which 
is  strongly  serrate.  Between  the  cells  the  wall  is  often  double,  with 
vesicles  between,  but  it  is  also  frequently  simple  and  nearly  solid. 
Color  of  unbleached  coral  deep  umber.  Diameter  of  some  of  the 
masses  upward  of  a  foot. 

This  is  one  of  the  most  abundant  corals  at  the  Abrolhos  Reefs, 
and  on  account  of  its  large  size  and  solidity,  doubtless  one  of  the 
most  important  entering  into  their  structure. 

Rare  in  tide-pooln  at  the  Abrolhos,  and  usually  only  in  the  deeper  ones  on  the  edges 
of  the  reef,  never  in  stations  uuoovered  at  low  tide.  Very  abundant  on  the  submerged 
boniers  of  the  reefs  in  the  Abrolhos  region,  at  Porto  Seguro,  Sta.  Cruz,  Bahia,  Maoeid. 
At  the  Island  of  Sta.  Barbara  and  on  the  Recife  do  Lizo,  it  g^ws  in  large  sub-spherical 
masses,  on  the  edge  of  the  reef,  from  a  few  inches  below  low-tide  level  to  a  depth  of 
15  or  more  feet  Some  of  tlie  corals  are  two  feet  or  more  in  diameter.  In  the  water 
they  have  a  pale  grayiali  tint— c.  f.  il 

Heliastraea  aperta  Vernii,  sp.  nov. 

Corallum  forming  large  rounded  masses,  a  foot  or  more  in  diameter, 
of  rather  light,  open  texture.  Cells  circular,  large  (about  '3  of  an 
inch),  moderately  deej)  (•!  inch),  with  a  broad  central  area,  the  mar- 
gins projecting  about  "08  of  an  inch  above  the  general  surface ;  septa  in 
three  complete  cycles,  narrow,  thin,  siibequal,  the  summits  consitler- 
ably  projecting,  angular,  acnite,  tlie  inner  edges  nearly  perpendicular, 
finely  toothed,  often  with  a  distinct  paliform  tooth  at  the  base.  GoK 
umella  well  developed,  of  loose  open  tissue.  Costa)  elevated  and 
thin,  rising  obliquely  upward  to  the  summits  of  the  septa,  finely  ser- 
rate. Walls  very  thin,  inconspicuous.  In  a  vertical  section  the 
columella  is  large,  composed  of  loosely  reticulated,  convoluted  and 
often  fenestrated,  lamelliform  processes,  with  large  irregular  cells 
between.  The  cells  of  the  eiidotheca  are  mostly  simple,  broader  than 
high,  inclining  slightly  downward,  formed  by  very  thin  lamella?. 
The  cells  of  the  exotheca  are  larger,  more  irregular,  alternately  over- 
lapping, often  compound,  about  as  high  as  broad,  formed  by  stouter 
lamella^  which  curve  downward.  W  alls  very  thin,  but  continuous. 
Septa  longitudinally  roughened,  scarcely  granulated  Color  of  the 
unbleached  coral  dull  umber-brown. 
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Resembles  in  the  size  and  prominence  of  the  cells  H.  cavernosa 
Edw.  and  Haime,  but  is  very  distinct  in  its  more  cellular  texture ; 
fewer  septa,  which  are  also  much  thiimer  and  more  acute  at  summit ; 
thinner  and  more  elevated  cost©,  etc. 

Found  with  Ac  inth'istrma  Braziliensis,  but  appears  to  be  quite  rare  on  tlie  Abrolhos 
reefs.  My  spociniens  wore  obtninod  at  a  doptli  of  3  to  4  feet,  at  low  tide.  It  is  quite 
abundant  in  the  hay  of  I'ahia,  and  is  brought  to  the  City  of  Bahia  from  the  inland  of 
Itaparica.  with  other  corals,  for  burning  into  lime.  The  coralla  are,  occasioDally,  a  foot 
and  a  half  in  diameter.— c.  p.  n. 

MuSSa  Harttii  Vernll,  sp.  no  v. 

Coralhim  fonning  circular  chimps,  often  a  foot  in  diameter  and 
half  as  high,  consisting  of  numerous  short,  rapidly  forking,  8nb<'ylin- 
drical  branches,  '5  to  '8  of  an  inch  in  diameter;  seldom  more  tlian  an 
inch  between  the  successive  branches ;  the  summits  alive  for  about  half 
an  inch,  often  less,  and  separated  from  the  dead  portion  by  a  well- 
marked  epitheca,  above  this  with  numerous  strong,  subequal  costse, 
which  bear  strong,  sharp,  recurved  spines;  cells  from  '5  to  1*2  inches 
in  diameter,  sub-circular,  often  with  lobed  margins,  none  of  them  re- 
maining united  into  series,  rather  deep  ('4  to  '5  of  an  inch),  septa  in 
five  cycles,  the  last  hicomplete,  thin,  projecting  subequally  at  summit 
(about  '1  inch) ;  the  upper  part  divided  into  from  four  to  seven  un- 
equal, sharp,  diverging  teeth,  below  which  they  are  lacerately  divided 
into  irregular,  smaller  teeth  ;  sides  of  the  septa  roughened  by  lines  of 
distant,  small,  conical  spines.  Columella  slightly  developed,  consist- 
ing of  slender,  interlocking  processes,  arising  from  the  inner  part  of 
the  septa.     Color  of  the  unbleached  coral,  yellowish  brown. 

Abrolhos  Reefs,  Brazil, — C.  F.  Ilartt. 

This  sj)ecies  is  very  distinct  by  its  regular  cells,  strongly  echinate 
costie,  etc. 

One  of  the  commonest  as  well  as  one  of  the  most  beuutiful  of  the  coraU  of  the 
Brazilian  reefs.  It  forms  splendid  bouquets  on  the  submerged  borders  of  the  reefs, 
seeming  to  prefer  the  very  edge,  where  the  clusters  of  branches  are,  sometimes,  two 
feet  in  diameter.  Most  abundant  in  3 — 6  feet  of  water  at  low  tide.  This  is  a  very 
fragile  species,  and  one  which  seems  to  prefer  rather  sheltered  localities.  It  it  very 
abundant  at  Victoria,  where,  however,  I  have  never  seen  it  alive.  It  ap])ears  to  grow 
there  in  rather  deep  water,  and  is  thrown  up  by  storms.  This  species  is  always  en- 
crusted with  several  species  of  Bryozoa.  It  is  riire  on  tlie  stone  reef  at  Porto  Soguro, 
but  exceedingly  common  on  the  inner  side  of  the  coral  reef  at  that  locality.  It  is  abun- 
dant on  the  Recife  do  Lixo,  Abrolhos.  I  have  seen  specimens  from  Pcmambuco.  Color, 
when  alive,  whitish. — c.  f.  h. 
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Symphyllia  Harttii  Vcniii,  sp.  nov.  (?) 

This  coral,  although  having  the  walls  of  the  cells  united  laterally, 
and  ])re8enting  all  the  characters  of  the  genus  Symphyllia^  presents  in 
the  form  and  structure  of  its  cells,  septa,  and  costii',  such  a  close 
agreement  with  the  preceding  sjiecies  that  it  may  ultimately  prove  to 
be  only  a  peculiar  ibrm  of  it.  On  this  account,  I  have  thought  it  liest 
to  give  it  the  same  specific  name.  In  Mr.  Hartt's  collection,  however, 
there  are  no  intennediate  forms. 

Corallum  forming  low  hemispherical  masses,  attached  by  a  broad 
base,  which  is  covered  by  a  strong  epitheca,  extending  to  about  "3 
inch  from  the  margin,  beyond  which  there  are  numerous  strong,  sub- 
equal  costa?,  covered  with  many  strong,  sharp  spines.  Cells  sulndr- 
cular,  not  united  in  series,  '6  to  "8  inch  in  diameter,  moderately  deep, 
the  walls  united  to  near  the  simimits,  bearing  on  the  space  between 
the  cells,  spinose  costie,  like  those  of  the  exterior  margin.  Septa 
agreeing  in  the  form  of  the  teeth,  and  spinous  lateral  processes,  with 
those  of  the  preceding  si)ecies,  but  differing  in  l)eing  considerably 
thickened  next  to  the  wall  and  at  the  summit,  and,  therefore,  bearing 
stouter  upper  teeth.  Columella  loose,  convoluted,  a  little  more  devel- 
oped than  in  the  last  species. 

Abrolhos  Reefs,  Bnizil,— C.  F.  Hartt. 

Occurs  with  Musaa  JIarUii  ou  the  always  submerged  border  of  the  Rocife  do  Lizo, 
Abrolhofi. — c.  F.  n. 

Porites  SOlida  Verrill,  sp.  nov. 

Corallum,  remarkably  iirm  and  heavy  for  a  Porites^  encrusting  or 
massive,  forming  rounded  masses  with  an  uneven  surface ;  base  with 
a  spreading  margin,  covered  with  a  strong  epitheca.  Cells  unusually 
large  and  deep  for  the  genus,  well  defined,  subcircular,  separated  by 
a  rather  thick  wall,  which  is  acute  and  divided  into  strong,  rough, 
spinous  processes.  Septa  twelve,  nearly  equal,  well  developed,  rather 
wide,  the  inner  edge  perpendicular  and  irrc*gularly  toothed,  sides 
scarcely  roughened ;  pali  not  distinct.  Columella  well  developed,  at 
the  bottom  of  cell  solid  and  unituig  the  septa,  sunnounted  by  a  small 
tubercle. 

Diameter  of  the  cells  about  "08  of  an  inch* 

Abrolhos  Reefs,— C.  F.  Hartt. 

This  species  approaches  more  nearly  to  P,  Gkmdalouj-^enaia  Duch.  and 
Mich,  than  to  any  other  West  Indian  form ;  but  differs  in  its  deeper 
cells,  thicker  walls,  wider  septa,  and  more  solid  structure.  The  same 
characters,  together  with  the  large  size  of  the  cells  and  non-cri spate 
septa,  will  serve  to  distinguish  it  from  the  other  West  Indian  specieSw 
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Occurs  in  patclies  6  or  8  inches  in  diameter,  occasionally,  on  the  submerged  border 
of  the  Recife  do  Lixo,  Abrolhos,  but  abundantly  on  the  coral  reef  of  Porto  Sejjuro^ 
Tlie  color  is,  generally,  of  a  rather  bright  yellow,  but  it  varies  much.— o.  p.  h. 

Order,  ALCYONARIA. 

Hymenogorgia  quercifolia  Kdw.  and  Haime,  Coralliaires,  i,  p.  181. 

Plato  IV,  figures  1,  \\  V\ 

This  curious  species  is  abundant  in  the  collection  from  the  Abrolhos 
Reefs. 

It  forms  broad,  fan-shaped  fronds,  often  two  feet  high  and  a  foot 
broad,  consisting  of  broad,  foliaceous  branches,  oft^n  resembling  oak 
leaves  in  form  ;  but  at  otlier  times  large,  oval,  and  irregularly  incised 
or  palmate.  Tlie  branches  of  the  axis  are  slender  and  rounded,  and 
pass  through  tlie  fronds  like  the  midribs  of  leaves.  The  rather  con- 
spicuous flat  cells  are  scattered  over  the  sides  of  the  fronds.  Color 
light  yellow,  usually  purplish  at  base. 

S])icula  light  yellow  and  bnglit  pur]>le,  of  three  principal  forms. 
The  most  abundant  are  "  double-spindles,''  fusiform,  with  very  acute 
ends  and  a  naked  space  around  the  middle,  showing  a  slender,  trans- 
parent axis,  the  ends  covered  with  prominent,  separate,  rough  papilltc, 
of  which  eight  are  visible  from  a  side  view,  on  each  end.  Another 
less  common  form  are  shorter  and  stouter  "  double-spindles,"  with 
obtuse  ends,  narrow  naked  space  at  the  center,  and  crowded,  rounded 
pa}>ill8B.  The  crescent-shaped  spicula  are  smaller  and  more  slender 
than  the  others,  with  the  convex  side  nearly  smooth  and  strongly 
arched,  usually  with  a  slight  indentation  at  the  center.  Tliere  are, 
also,  some  slender,  blunt  spicula,  smaller  than  the  others,  and  with 
fewer  distant  papillae. 

This  is  a  very  common  species  on  the  Brazilian  coast  and  ranges  fWmi  Cape  Frio 
northward  to  Pemambuco.  It  is  very  abundant  at  the  entrance  to  the  Bay  of  Vio- 
toria,  as  well  as  at  the  Abrolhos,  Porto  Seg^ro,  and  Bahia.  It  nometimes  occurs  in 
some  of  the  larger  tide  pools  on  the  surface  of  the  reefs  at  low-tide  level,  but  its  usual 
Btatiou  is  on  the  edges  of  the  reef,  and  ranging  from  low-water  mark  downward,  to  a 
depth  of  5-6  feet  or  more.  It  is  sometimes  laid  bear  by  spring  tides.  The  color,  when 
alive,  is  yellowish  or  pinkish ;  tlie  latter  tint  is  apt  to  fade  in  drying.  A  small  Ovubwn 
( 0.  gibboaum)  is  parasitic  on  this  species. — c.  F.  H. 

Gorgonia  (Pterogorgia)  gracilis  Verrili,  si),  nov. 

Plate  IV,  figures  2%  2^,  and  3. 

Very  slender  and  delicate,  sparingly  branched ;  the  branches  irreg- 
ular, sometimes  forked,  oftener  arising  alternately  at  the  distance  of 
one  or  two  inches  apart,  and  abruptly  spreading  for  half  an  inch  or 
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more  before  cunTiig  upward ;  branches  and  branchlets  of  nearly  the 
same  size ;  the  terminal  and  some  of  the  lateral  branches  often  long, 
slender,  and  undivided,  somewhat  compressed  or  quadrangular ;  the 
cells  arranged  along  the  edges  in  a  single  series  on  the  smaller 
branches,  but  in  two  alternating  series  on  most  of  them.  Cells  oval, 
rather  large,  mostly  prominent,  forming  slight  verruc®.  Sides  of  the 
branches  mostly  smooth,  sometimes  with  a  slight  groove.  Height  6 
to  8  inches;  diameter  of  branches,  '08  to  -10.  Color  various,  lemon- 
yellow,  reddish  purple,  or  orange.  The  cells  are  often  yellow  on  the 
purple  specimens. 

Abrolhos  Reefs,  Brazil, — C.  F.  Hartt. 

The  size  of  the  branches  varies  somewhat  in  different  specimens,  as 
well  as  the  number  of  the  cells  and  distance  between  them  ;  the  c^Us 
are  usually  crowded  along  the  sides  of  the  hirger  branches. 

In  the  non-pinnate  mode  of  branching,  slendemess  of  the  few 
branches,  and  prominence  of  the  cells,  this  species  is  quite  peculiar. 
In  size  and  form  of  the  branches,  it  somewhat  resembles  P.  hipinnata 
Vorrill,*  from  Cumana ;  but  has  an  entirely  different  mode  of  growth. 
The  latter  has,  also,  much  smaller  cells. 

Spicuhi  light  purple,  lemon-yellow,  and  yellowish  white,  having  the 
same  forms  and  variations  as  those  of  tlie  preceding  species,  which 
they  closely  resemble,  except  in  being  about  one-third  smaller.  The 
fusiform  spicula  are  not  quite  so  acute.  The  crescent-shaped  ones  are 
thicker,  and  often  as  long  as  the  others,  or  even  longer,  and  have  the 
convex  side  a  little  roughened  and  more  strongly  rounded  than  in  H. 
gtiercifolia.  The  slender  spicula  are  more  numerous  and  relatively 
larger. 

GrrowB  abundantly  in  little  tufta  on  the  edges  of  the  reefs  of  the  Abrolhos  region 
below  low-tide,  with  Hymenogorgia  qttercifolia.  When  alive,  the  colors  are  much  deeper 
and  clearer  than  in  the  dried  specimens.  Some  of  tlie  branches  are  of  a  bright  ame- 
thystine tint    It  is  occasionally  found  in  some  of  the  larger  tide-pools  on  the  reefs. — 

0.  F.  H. 

Slinicea  huxnilis  Edw.  and  Halme,  loa  cit  p.,  149,  pL  B*,  flg.  1. 
Gcrgania  citrina  Lamarck,  (non  Esper). 

Plate  IV,  figures  4,  4%  4^ 

This  is  a  common  form  at  the  Abrolhos  Reefs,  and  it  varies  consider- 
ably in  the  size  and  form  of  the  branches.  It  usually  forms  low, 
densely  branched  clumps,  with  short,  round,  often  chivate,  and  some- 
times crooked  branches.  Occasionally  the  branches  are  longer  and 
more  slender,  or  even  less  than  half  as  thick,  and  tapering  at  the  ends, 

*  Bulletin  of  the  Museum  of  Comparative  Zoolog}',  p.  31,  1864. 


VerriU^  Notes  on  Jtadiata.  361 

but  agreeing  in  color,  form  of  cells,  etc.  Intermediate  specimens  are 
frequent  The  cells  are  sometimes  prominent  on  the  main  branches, 
near  the  base  ;  but  on  the  terminal  branches  are  but  little  prouiinent, 
opening  upward.  They  are  usually  closely  crowded  on  all  sides. 
Color  lemon-yellow.  Height  4  to  6  inches ;  diameter  of  branches, 
•10  to  '24  of  an  inch,  usually  about  '16. 

Spicula  mostly  large,  lemon-yellow  and  yellowish  white,  with  a  few 
very  small,  deep  puq)le  ones.  The  forms  are  very  diverse ;  the  largest 
are  mostly  stout  fusiform,  often  crooked,  not  very  acute  "  spindles," 
thickly  covered  with  rough  papillie ;  other  fusiform  spicula  are  less 
than  half  as  long,  slender,  acute  at  the  ends,  with  fewer  separated 
papillae.  The  purple  ones  are  still  smaller,  slender,  acute  spindles, 
with  prominent  papillse.  CluVshaped  spicula  are  numerous,  of  vari- 
ous sizes,  the  large  end  very  thick  and  covered  with  prominent  sharp 
papillse  ;  others  have  such  papillae  only  on  one  side.  Various  interme- 
diate forms  of  spicula  are  abundant. 

Very  abundant  below  low-tide  on  the  borders  of  the  coral  reefs  of  the  Abrolhos 
and  at  Porto  Seguro,  where  it  also  occurs  on  the  sione  reef,  and  in  shallow  water 
along  shore.    It  is  abundant  at  Bahia.    Occasionally  found  in  the  larger  tido-pools- — 

0.  F.  H. 

PI;  xaurella  dichotoma  KoUiker. 

looncs  Histiolog.,  p.  138,  Taf.  xyiil  f.  11,  1866. 
Gorgonia  dichotoma  Esper,  Tab.  xiv. 
Pkxaura  dichotoma  Dana,  Zooph.,  p.  669. 

Plate  IV,  figures  6,  5*,  6^ 

Several  specimens  of  a  Plexauretta,  closely  allied  to  this,  if  not 
identical,  were  collected  at  the  Abrolhos,  by  Mr.  Hartt  These  are 
about  a  foot  in  height,  consisting  of  4  to  8  large,  round,  elongated 
branches,  which  originate  from  near  the  base  and  seldom  divide,  of 
nearly  uniform  diameter,  about  '6  inch  throughout,  except  at  the  ends, 
where  they  are  often  enlarged  or  capitate.  Cells  large,  rather  numer- 
ous, often  slightly  raised,  but  usually  flat,  with  a  broad  oval  opening, 
or  with  contracted  narrow  ones,  which  are  linear  and  at  various  angles 
to  one  another.     All  these  variations  may  occur  in  one  specimen. 

The  spicula  are  of  several  forms,  many  having  four  stout  branches, 
forming  thick,  stout-armed  crosses,  agree  well  with  Dr.  KOlliker's  fig- 
ure ;  others  occur  with  three  or  even  six  branches ;  but  a  large  pro- 
portion are  short  fusiform,  with  a  naked  band  around  the  middle. 
All  are  thickly  covered  with  rough  papillae,  and  have  tapering,  rather 
blunt  ends.  Spicula  of  the  typical  JP.  dichotomUy  prepared  and  sent 
to  the  author  by  Dr.  Edlliker,  do  not  appreciably  differ. 


362  Verrill^  Notes  on  liadiata, 

A  Vi.-ry  oonimoii  form,  occurring  all  alou<^  ibe  caa«>t  north  of  Cape  Fria  It  is  always 
a8S()oiat(.'(l  with  Ffijmeno'jorgia  quercifolUi,  with  wliich  it  appears  to  agree  in  station. 

0.  F.  II. 

Pleuxaurella  anceps?  koil,  op.  cit.,  p.  i38,  Taf.  xviii,  f.  u. 

t  Kuuicea  auc^ps  Ducli.  aud  Mich.,  Corall.  des  Antilles,  p.  25,  tab.  3,  flg.  1  and  2. 

Plate  IV,  figures  6,  6*. 

This  form,  which  may  be  distinct  from  the  last,  although  inter- 
mediate s})ecimens  occur,  is  rej)reseuted  by  two  examples.  These 
have  branches  about  '3  of  an  inch  in  diameter,  which  are  more  divided 
and  less  fascicuhited  than  in  the  preceding;  sj)ecies.  The  cells  are  a 
little  smaller  and  mostly  contracted  and  linear,  often  slightly  raided. 

The  sj)ictda  ajrree  in  most  characters  with  those  of  P.  dichotofna^ 
but  appear  to  be  a  little  smaller  and  sharper  and  not  quite  so  thickly 
covered  with  pajiilhe.  The  cross-shaped  ones  are  less  numerous  aud 
smaller,  the  majority  are  fusiform  and  of  various  sizes,  rather  acute, 
and  covered  with  rough  papilhe.     Abrolhos  reefs,  with  the  last. 


Several  additional  species  of  polyi>s  were  observed  by  Mr.  Ilartt. 
Amon*;  them  were  eight  species  of  ActiJiidce,  at  the  Island  of  Sta. 
Anna ;  a  Zoanthus  with  emerald  green  disk  and  tentacles  ;  a  spread- 
ing, brown  Palythoa  ;  an  Aatrangia^  common  on  dead  shells  at  Kio 
and  Victoi-ia ;  a  Sympyllia  at  Victoria ;  a  nodose,  slender  branched 
Gorgoniiin  at  Rio  and  V^ictoiia;  and  Itenilki^  jjerhaps  both  7?.  DatuB 
Verrill  and  A*,  violacea  Quoy  and  Gaim.,  in  the  harbor  of  Rio. 

The  following  species,  previously  described  from  Brazil,  were  not 
obtained  by  Mr.  Ilartt  at  the  Abrolhos  Reefs  : 

Gorgonia  pumicea  Val.,  in  Edw.  and  Haime,  Corall.,  vol  i,  p.  160. 
rhyllogorgpi  cUUkUa  Kdw.  and  Haime,  op.  cit,  p.  181. 
Jimcdla  hystrix  Vnl.,  in  Edw.  and  Haime,  op.  cit,  p.  186. 
Euaicea  Caatdnaudi  Kdw.  and  Haime,  op.  cit,  p.  148. 

Class,  ACALEFHiE. 

Order,  HYROIDEA. 

Millepora  nitida  Verriii,  sp.  nov. 

Corallum  forming  low  rounded  clumps,  four  to  six  inches  high,  con- 
sisting of  short,  rapidly  forking,  rounded  or  slightly  compressed 
branches,  about  '4  to  '8  of  an  inch  in  diameter,  which  have  remark- 
ably smooth  surfaces,  and  are  obtuse,  rounded,  or  even  clavate  at  the 
ends.  The  larger  pores  are  small,  very  distinct,  round,  evenly  scat- 
tered over  all  the  surface,  at  distances  of  about  'OO  to  '1  of  an  inch 
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apart.  The  small  pores  are  very  minute,  numerous,  scattered  between 
the  larger  ones,  and  often  showing  a  tendency  to  arrange  theinseleves 
around  them  in  circles  of  six  or  eight.  The  tissue  is,  for  the  genus, 
very  firm  and  compact. 

Abrolhos  Reefs,— C.  F.  Ilartt. 

The  form  of  the  branches,  distinctness  in  outline  of  the  cells,  and 
smoothness  and  firmness  of  texture,  distinguish  this  species  very 
clearly  from  any  of  the  numerous  varieties  of  J/,  alcicomis^  and 
other  West  Indian  species. 

Quite  common  on  the  border  of  the  reef  at  the  "  Lixo,"  Abrolhos,  below  luw-tidef 
also  on  the  coral  reef  of  Porto  So^ro,  in  3-4  feet  water,  low-tide.  Color,  when  alive, 
light  pinkish. — c.  F.  n. 

Millepora  Braziliensis  Vernii,  sp.  nov. 

Corallum  forming  large,  irregularly  lobed  and  branched  masses,  the 
branches  erect,  angular  or  flattened,  or  forming  broatl,  convoluted 
and  folded,  rough  plates,  with  acute  edges  and  summits,  the  8i<les 
covered  with  sharp,  irregular,  angular,  crest-sliaped  and  conical 
prominences,  varying  much  in  size  and  elevation,  often  becoming 
continuous  ridges,  usually  standing  at  right-angles  to  the  sides  of  the 
branches  ;  cells  small,  circular,  distantly  scattered ;  texture  firm  and 
compact;  height  about  one  foot;  breadth  one  foot  and  a  half; 
branches  and  plates  *5  to  8  of  an  inch  thick,  sometimes  6  inches 
wide. 

Pemambuco,  Brazil, — C.  F.  llartt. 

In  texture  and  the  character  of  the  cells,  this  resembles  the  preced- 
ing species,  and  possibly  it  may  eventually  prove  to  be  only  a  variety 
of  it.  It  diflfere,  however,  very  remarkably  in  the  mode  of  growtli 
and  form  of  the  branches.  On  the  edges  and  sides  of  the  brancltes 
there  are  oilen  pits  of  various  sizes  up  to  an  inch  in  diameter  and 
depth. 

Small  specimens  occur  also  on  the  reefs  at  the  Island  of  Sta.  Barbara  dos  Abrollioa 
Color,  when  alive,  pinkish. — o  r.  h. 

Millepora  alcioomis  Linn.,  var.  cellulosa  VerriU. 

Corallum  consisting  of  numerous,  irregular,  rather  short  branches, 
arising  from  a  thick  base.  Branchlets  proliferous,  or  digitate  at  the 
ends,  the  last  divisions  short,  mostly  compressed,  and  acute  at  the 
tips.  Some  of  the  branches  occasionally  coalesce,  so  as  to  leave  small 
openings.  Cells  numerous,  crowded,  rather  large  for  the  genus,  each 
sunken  in  a  distinct  depression,  the  wall  rising  up  into  an  acute  ridge 
between  them.    Texture  rather  open  and  coarsely  porous. 

Pemambuco,  Brazil, — C.  F.  Hartt. 
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Tills  agrees  pretty  closely  with  a  specimen  from  Florida  (Maj.  K 
B.  Tliiiit),  in  which,  however,  some  of  the  branches  do  not  have 
sunken  cells. 

Millepora  alcioornis  Linn.,  var.,  digitata  (?)  Esper 

Several  specimens,  differing  widely  from  all  the  preceding,  approach 
80  nearly  some  of  the  varieties  of  M,  alcicornis  as  to  render  their 
identity  highly  probable.  They  do  not,  however,  agree  precisely 
with  any  West  Indian  specimens  in  my  possession.  The  most  impor- 
tant differences  are  the  somewhat  more  porous  texture  and  the  greater 
regularity  and  more  scattered  arrangement  of  the  cells.  The  branches 
are  round  and  digitate,  the  branchlets  with  three  to  five,  short,  com- 
pressed divisions  at  the  ends. 

This  variety  forms  largo  dusters  of  flat  brancheB,  erect  or  horizontal,  fringing  the 
submerged  edges  of  the  reefs,  and  sometimes  two  or  three  feet  across.  It  is  light  yel- 
lowish brown  or  pinkish  in  color.  Abundant  at  Cape  Frio,  Abrollios,  Porto  Seguro^ 
Baliio,  Maceiu,  and  intermediate  localities.— o.  f.  h. 

Millepora  aloioomis  Linn.,  var.  fenestrata  Duch.  and  Mich. 

With  the  preceding  are  a  few  specimens,  agreeing  in  all  respects, 
except  that  the  branches  are  in  a  single  plane  and  coalesce  so  as  to 
leave  numerous  openings.  The  terminal  branchlets  are  longer  and 
more  slender. 

Abrolhos  Reefs,— C.  F.  Ilartt. 


Remarks  on  the  Brazilian  Coralrfauna^  by  C.  F.  Harit. 

The  following  general  conclusions  may  be  added  with  reference  to 
the  coral-fauna  of  Brazil 

1st.  The  species  are,  as  Prof.  Verrill  above  remarks,  almost  without 
exception,  peculiar  to  the  Brazilian  coast,  along  which  they  have  quite 
a  wide  distribution ;  the  most  of  the  species  ranging  from  Cape  St. 
Roque  to  Cape  Frio,  which  seems  to  be  the  southern  limit  of  the  fauna. 
In  the  Bay  of  Rio  de  Janeiro,  where  the  conditions  appear  to  be  very 
favorable  for  coral  growth,  I  have  been  able  to  find  only  one  or  two 
species  of  madreporarian  corals,  and  these  were  Astrangioe, 

2d.  The  Brazilian  fauna  bears  a  close  resemblance  to  the  West  In- 
dian, and  there  are  many  representative  species.  Thus  the  SiderastroBa 
steUata^  Hdiastrosa  aperta^  JPhvia  gravida^  and  Porites  solida  are  rep- 
resentatives of  West  Indian  forms ;  and  among  the  Halcyonoids,  Hy- 
menogorgia  represents  the  RhipidogorgicB  of  the  West  Indian  fauna. 
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8d.  The  absence,  in  the  Brazil  fauna,  of  the  genera  Madrepora^ 
McBtmdrinaj  Diploria^  Manicinay  Cladocorcty  Oculinay  genera  so 
characteristic  of  tlie  West  Indian  fauna,  is  noteworthy. 

4th.  The  Brazilian  corals  form  extensive  reefs,  which  occur  along 
the  coast,  from  the  "  Roccas,"  north  of  Cape  St.  Koque,  to  the  Abrol- 
hos.  The  genera  which  contribute  most  to  the  reefs  are  Acanthastrceay 
Favhiy  Ifeliastrcpf/y  Siderastroeay  PoriteSy  and  Milleporay  but  the  Jilussa 
and  other  species  add  a  more  or  less  notable  share. 

South  of  the  Abrolhoa  region,  there  are  no  known  coral  reefs.  Very 
extensive  ones  occur  in  the  Abrolhos  region,  at  Itacolumi,  Porto  Se- 
guro,  Sta.  Cruz,  and  in  the  vicinity  of  Camamfi,  and  elsewhere  south 
of  Bahia.  In  the  Bay  of  Bahia  are  large  coral  banks,  and  off  the  towu 
of  Macei6,  in  the  province  of  Alag6as  there  are  large  irregular  coral 
patches,  uncovered  at  low  tide,  which  are  seen  extending  northward 
along  the  coast  toward  Pernambuco.  Coral  patches  occur  frequently 
on  the  coast  farther  north,  and  the  extensive  reef  of  the  Roccas,  in  the 
latitude  of  the  Island  of  Fernando  de  Noronha,  is  formed  of  coral. 

Around  the  Abrolhos  Islands  are  /Ringing  reefis.  Between  these 
Islands  and  the  shore  is  a  large  area  of  shallow  sea,  full  of  irregular 
reefs.  On  the  Brazilian  shore,  in  open  water,  the  corals  grow  in  small 
patches  on  the  sea-bottom,  and  rise  vertically  to  the  surface  like  tow- 
ers. These  structures  are  termed,  in  Brazil,  chapeirdes  (sing,  cha- 
peirao).  In  some  instances  they  are  only  a  few  yards  in  diameter, 
while  their  height  may  be  40  to  60  feet  or  more.  These  chapeirdes  usu- 
ally grow  close  together  and  sometimes  coalesce  to  form  reefs  of  sev- 
eral square  miles  in  area.  The  larger  reefs  are  usually  surrounded 
by  chapeiroes.  Ordinarily  the  reefs  reach  a  level  a  little  above  low- 
tide.  They  are  remarkably  level  topped.  Occasionally  sand  is  heaped 
upon  them  and  they  become  islands,  but  instances  of  this  kind  are 
very  rare. 

Class,  ECHINODERMATA. 

Order,  CRINOIDEA. 

Antedon  Dubenii  (^)  BOlsche,  Wieg.  Archiv.  fur  Naturg.,  1866,  p.  92. 

One  specimen,  apparently  identical  with  this  species,  was  obtained 
at  the  Abrolhos.  Its  color  is  deep  purple  with  large  spots  of  yellow- 
ish white  on  the  sides  of  the  rays. 

Itris  very  different  from  a  specimen  of  A.  Brcmliensis  LfLtk.,  from 
Rio  de  Janeiro,  sent  to  the  Museum  of  Yale  College  by  Dr.  Lutken, 
with  which  I  have  compared  it. 

Bare,  oocasiooally  ocourring  in  the  ■hallow  water  on  the  borders  of  reefli  and  rode 
ledgei.— 0.  r.  h. 
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Order,  OPHIUROIDEA. 
Ophiomyxa  flaccida  Lcitkon. 

Ophinra  flaccid  I  Say.  Journal  Phil.  Acad.,  v,  p.  151,  1825. 

Ophwmyxa  fltcrida  Lyina'i.  Illuittratod  Oatalo<2^iie  of  the  Museum  of  Comparative 
Zoiilogy,  i,  p.  178,  PL  ii,  fig.  6,  18C5. 

Olio  lari^e  specimen  was  <>bt:iin'.»d  at  the  Abrolhos  Reefs.  It  docs 
not  ai)i)reciably  difter  from  a  specimen  from  the  West  Indies,  sent 
by  Dr.  Lutkcn,  except  in  havinsf  slightly  longer  and  sharper  arm- 
spines. 

It  has  been  found  previously  at  Florida,  St.  Thomas,  and  various 
parts  of  the  West  Indies. 

OphiaotiS  ICrebsii  Lutken;  Lyman,  CataL,  p.  HI,  figs.  10,  U. 

Soveral  fine  specimens  of  tliis  species  occurred  at  the  Abrolhos 
Reefs,  nearly  all  of  them  had  six  rays,  with  three  of  them  usually 
shorter.  Two  specimens  ditfor  slightly  from  the  others  in  having  more 
slender  arms,  longer  and  more  oval  upper  arm-plates,  and  radial 
shields  less  separated.  They  have,  however,  four  mouth-papilla*,  like 
the  typical  form,  an<l  agree  very  well  in  color  with  the  others. 

Its  previous  localities  are  Bahamas, — Dr.  H.  Bryant ;  off  Charleston, 
— L.  Agassiz  ;  Florida, — Maj.  E.  B.  Hunt,  J.  E.  Mills,  etc. ;  St.  Thomas, 
— A.  H.  Riiso ;  Aspinwall, — F.  H.  Bradley. 

Ophionoreis  reticulata  Liitken ;  Lyman,  Gatal.,  p.  141. 
Ophiura  reticulata  Say,  op.  cit,  p.  148,  1825. 

This  species  was  found  in  considerable  abundance  by  Mr.  Hartt,  at 
the  Abrolhos  Reefs. 

There  are  specimens  in  the  Museum  of  Yale  College  from  Bermuda 
(J.  M.  Jones) ;  Bahamas  (Dr.  II.  Bryant);  Florida ;  "  West  Indies;" 
and  St.  Thomas.  The  specimens  from  all  these  localities  are  remarka- 
bly constant  in  their  characters,  and  show  scarcely  any  local  varia- 
tions. 

OphiothriX  Violacea  MQllerandTrosohel,  Syst  Asterid.,  p.  115,  1842;  Lyman, 
Catalogue,  p.  16i. 

This  species  occurred  in  abundance  at  the  Abrolhos  Reefs,  among 
corals  and  Gorgoniie. 

In  color  there  are  two  principal  variations,  most  specimens  have  the 
light  dorsal  stripe  on  the  rays  very  clearly  defined  and  bordered  vdth 
dark  brown.  Others  have  the  stripe  obscure,  or  lack  it  entirely.  In 
the  character  of  the  spines  of  the  disk  there  are  also  two  varieties, 
not  coincident,  however,  with  the  differences  in  color ;  most  commonly 
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the  disk  is  covered  witli  minute,  short,  forked  spines,  with  few  or 
numerous  long,  slender,  thorny  ones  among  them  ;  but  in  many  speci- 
mens the  long  spines  are  entirely  wanting.  The  general  color  is  some- 
times flesh-color  or  })ink  instead  of  violet. 

The  previously  recorded  localities  are  from  Florida  and  Aspinwall 
to  Brazil. 

Ophiolepis  paucispina  Mnll.  ami  Tro-»ch.,  op.  cit.,  p.  90;  Lyman,  Catal.,  p.  55. 
Ophiani  paiiri^ina  Suy,  op.  oit,  p.  149,  I82r), 

Three  specimens,  agreeing  exa(^tly  with  those  from  Plorida  and 
West  Indies,  were  collected  by  Mr.  Ilartt  at  the  Abrolhos  lieefs. 

Ophiura  cinerea  Toyman,  CatiL,  p.  27. 

Ophiodcniui,  cinert^ini  Miill.  and  Tr.,  Syat,  p.  87,  1842. 
OphhilPiina  AntWnrum  liiitkeii.  Add.  iwl  KiHt.  Oph.,  p.  88, 

Numerous  large  and  fine  S])ccimens  of  this  sj)ecies  were  collected  by 
iMr.  llartt  at  the  .Vbrolhos  Reefs.  They  were  found  living  in  crevices 
under  corals. 

Some  of  these  measure  0*5  inches  from  the  center  to  ends  of  rays ; 
1*25  in  diameter  of  tlisk. 

All  tho  f>pfnuran8  from  tho  Abrolhos  were  oolleoted  in  Rhallow  pools  on  tlio  reofs 
from  lunlcr  dead  corals  or  stxinoH. — c.  p.  h. 

Order,  ASTERIOIDEA. 

Ordaster  gigas  (Linn,  sp.)  Ijutkon,  Vidonsk.  Meddol,  1859,  p.  G4. 

Pent'vcerm  rHicvlalus  fJray,  Ann.  and  Maj?.  N.  U.,  p.  275,  1810. 
Oreiister  rdiculatits  Miill  and  Tr.,  Syst.  Astcrid.,  p.  45,  1842. 

Two  large  and  fine  specimens  of  this  species  were  collecte<l  by  Mr. 
Ilartt  at  the  Abrolhos  reefs. 

Its  previous  localities  were  Florida,  Bahamas,  St.  Thomas,  Ilayti, 
IJarbadoes,  and  throughout  the  West  Indies. 

The  Brazilian  specimens  agree  perfe<'tly  with  those  from  Florida 
and  St.  Thomas. 

Linckia  omithopus  Lntkon. 

Ophidiaster  ornitftoims  Miill  and  Trosch.,  op.  cit.,  p.  31.  1842  ;  Lotken,  op.  cit,  p.  80. 
t  Linckia  Gnildifujii  Gray,  op.  cit,  1840. 

Several  specimens  of  this  species  from  the  Abrolhos  Reefs  present 
(prions  malformations  due  to  the  restoration  of  lost  rays.  Two  con- 
sist of  a  single  large  ray,  from  the  end  of  which  four  or  five  new  ones 
have  begun  to  grow.     Two  sj)ecimens  are  regularly  five  rayed. 

A  specimen  from  Bennuda  (J.  M.  Jones)  does  not  appreciably  differ. 

TR4SS.  CoNN'Bf.'TicuT  AcAi).,  VoL.  I.  47  Fkbkuary,  1868. 
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Echinaster  (Othilia)  crassispina  Vorriii  j-p.  nov. 

PluU*  IV,  figuro  7. 

R:iys  8)iort,  somewhat  angulated.  Kadii  of  disk  and  rays  as  1 :  4. 
lnterai!il)ulac*ral  PpiiieH,  two  to  each  phito,  the  outer  ones  being  large 
and  short,  forming  a  close,  reguhir  row  ah>ng  the  border  of  the  ambii- 
hicral  groove ;  the  inner  one  much  smaller,  not  half  so  long,  and 
forming  an  inner  row  concealed  by  the  others.  Ahuig  the  lower  side 
of  the  rays  and  well  separated  from  the  interambulacral  spines,  there 
is  a  rowof  distant,  large,  conical,  sharj)  s])ines,  abont  fifteen  in  number, 
which  <lo  not  extend  upon  the  disk,  and  gradually  diminish  in  size 
toward  the  end  of  the  rays,  where  they  are  very  snialL  Upon  the 
sides  and  back  of  the  rays  there  are  four  or  five  less  regular  rows  of 
similar  large,  shaq),  distant  8])ines,  arising  from  the  swollen  nodes  of 
the  reticulat(?d  i>lates.  Disk  naked  beneath,  above  with  few  large 
spines,  like  those  of  the  rays.  Surface  smooth,  in  the  spaces  between 
tlu?  spines  ])ier(^ed  by  many  small  pores.  Color  bright  crimson  when 
living  ;  in  alcohol,  dull  reddish  brown ;  when  dry,  deej)  purplish  brown. 

Radius  of  disk  '5  of  an  inch ;  of  rays,  1-0. 

Iiahia,  l>razil, — C.  F.  Hartt.     Three  specimens. 

This  remarkable  species  (lifters  widely  from  K,  stpi/w&tfs  in  its  shorter 
and  more  angulated  rays,  coarser  plates,  and  nnich  fewer  and  stouter 
spines.  Also  in  the  spineless  disk  beneath,  and  much  larger  and  more 
crowded  outer  interambulacral  spines  bordering  the  grooves.  It  dif- 
fers from  K  ifUffff^pifKf  (iray  sj).  (7i!  lirazllii'nuU  M.  and  Tr.)  in  hav- 
ing nuich  fewer  and  larger  spines  above,  ami  dilferent  interambulacral 
spines. 

Asterias  Atlantica  Vemii,  sp.  nov. 

A  small  specimen  having  eight  rays,  four  of  which  are  smaller  than 
the  others,  was  obtained  at  the  Abrolhos  Ueefs  by  Mr.  Hartt.  Another 
s])e(-imen  with  six  e([ual  rays,  which  is  in  my  possession,  collected  at 
H(M'muda  by  J.  Matthew  Jones,  Esq.,  does  not  aj)i>reciably  difter 
in  structure.  Two  other  specimens,  one  of  which  has  .seven  unequal 
rays,  and  the  other,  which  is  nnich  larger,  five  regular  ones,  appear  to 
belong  to  the  same  species.  These  are  believed  to  have  been  colltK^ted 
at  Iv(^medios,  Cuba. 

This  species  may  be  recognized  by  the  very  slender,  blunt  interam- 
bulacral si)ines,  which  form  a  single  row  along  the  edge  of  theambul- 
acral  groove ;  by  the  crowded  double  row  of  larger  ventral  spines, 
very  near  the  interambulacral,  the  spines  being  long,  round,  taj)ering, 
not  pointed,  and  arranged  two  upon  each  j)late  ;  by  the  regular  Literal 
row  of  distant,  long  spines,  larger  than  the  ventral,  and  mostly  only 
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one  upon  a  plate ;  by  the  fewness  of  the  smaller  dorsal  si»iiie8,  whieh 
form  an  iiTe^^ular,  often  double  median  row  along  the  rays,  witli  a  few 
scattered  on  eaeh  sides,  which  sometimes  form  lateral  rows,  and  on  the 
disk  surrouiul  a  })entagonal  ar(»a,  enclosing  a  few  small  spines.  The 
S])ines  are  surroun<led  at  base  by  dense  wreaths  of  small  rounded  f>edi- 
cellariu'.  No  major  ))e<licellariie  were  found  on  any  part,  "^riie  specimen 
with  five  arms  has  but  one  madreporic  plate.  The  others  two  or  three. 
The  rays  are  rather  long  and  slender,  somewhat  angulated  when  dry. 

Hadii  as  1  :  5^. 

Radius  of  disk  of  largest  specimen,  '85  ;  of  rays  2  inches. 

The  sj»ecimen  from  Hennuda  has  somewhat  longer  and  sharper 
spines  than  the  others  of  similar  sizA*,  and  those  upon  the  back  of  the 
niys  form  three  regular  rows.  The  disk  is  also  covered  unifonnly 
with  similar  spines. 

This  s]>ecies  is  allietl  to  ^1.  teftutHphia^  but  a])iiears  quite  distinct 
from  the  Me<literranean  sj)ecimens  that  I  have  examined.  It  has 
shorter  and  more  angulated  rays  when  mature,  and  less  numerous 
an<l  shorter  spines  uj)on  the  back.  Its  pedicellariaj  are  st)mewhat 
<litrerent  in  form,  aiul  the  largi'  scatteretl  ones,  common  on  A,  tenu- 
ispina^  I  have  been  unable  to  find  upon  this,  although  they  might 
occur  on  other  specimens. 

Order,  ECHINOIDEA. 

LytechinUS  VariegatUS  A.  Aj^aaslz,  Bullotin  Mus.  Oomp.  Z(X)l.,  p.  21,  186K 

PsamifU'cfiinns  rariegattis  AprasHiz  and  I)o8<^r,  ( .'atal.  Ilais. 
Psif^hiniis  van'tigattts  lA\tk(}u,  Viclonsk,  MiMl(l(?l<*lHor,  1805. 

This  sf)ecies  is  comm<m  at  Bahia,  where  Mr.  ITartt  obt:iined  numer- 
ous sj)ecimens.  These  examples  agree  very  well  with  the  common 
Florida  and  West  Indian  form,  but  an^  a  little  more  depresse<l  tha!i 
usual,  and  have  more  numerous  tubercles  on  the  iuterambulacral 
zones. 

Quite  common  ill  the  vicinity  of  Capo  Frio;  also  at  Victoria  ami  Porto  .Sejjuro. — 
c.  F.  n. 

Echinometra  Michelini  i>of«)r,  Catai.  ii^iis. 

Echi'niui  htcuntur  {pars)  Linn. ;  I-junarck,  etc. 

fJchinomrlni  litcmitur  Liitkon. 

hkhinoiaetra  MicJitlini  A.  Aj?,  op.  cit,  ]).  21. 

The  hirge  specimens  of  this  species,  brought  from  the  Abrolhos  by 
Mr.  Ilartt,  do  not  a])i)reciably  tliifer  from  those  of  l>ermuda,  Florida 
Iveefs,  an<l  West  Indies. 
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ComiiiOD  on  all  nxrky  8ii<»reB  and  reefs  nlon^  the  Brazilian  coast  At  Uio,  Victoria, 
Ilahia,  and  elHewhert',  where  the  rocks  an^  Ki^eiBtKOHC,  thcHC  sea  urchins  are  found  in 
holes  in  tlie  rookH,  \^'')iich  they  excavate  for  tlientsclveH.  llicy  also  excavate  the  ooral 
reef-rock,  and  sandstone. — c.  v.  h. 

Sncope  emarginata  (Le»ko  sp.)  Apwwiz,  Monog.  Scut.,  ii,  p.  37,  tab.  10. 

SciUell/i  emurginata  liainarcJc ;  Hlainv. ;  IVsmoul.,  etc. 
Echi/ioglyau  frondoms  (Tniy,  ("ataL  Kch.  of  Hrit  Mus.,  p.  24,  1855. 

The  specimens  are  mostly  3  or  4  inches  in  diameter,  with  thin  edges. 
The  0}>enings  vary  considerably  in  size  and  the  degree  of  closing  at 
the  margin.  In  most  cases  all  arc  close<l,  but  often  the  two  posterior 
remain  more  or  less  open.  The  green  and  brown  colored  specimens 
are  about  equally  (M)mmon. 

Very  common  on  the  sanily  l>eachcs  in  Home  locitlities  alon^  tlio  coaj*t  nt>ni  Rio, 
northwanl  to  )>eyond  Uahia.  One  of  these  localities  near  the  montli  of  the  Rio  Sunt 
Antoniu,  in  tlie  Province  of  Bahiu,  is  mentioned  in  the  work  of  Prinz  Max  zu  Neu 
Wied.  Alon)^  the  shon*s  of  the  bay  of  Bahia,  at  Itapa^ipe,  Perii)eri,  and  elsewhere,  it 
may  be  collected  in  great  abundance. — c.  r.  n. 

Order,  HOLOTHURIOIDEA. 
Thy  one  (Sclerodactyla)  Braziliensis  Verriii,  sp.  nov. 

Plate  IV,  figure  H\ 

Form  in  contraction  oval.  The  lower  side  indicated  only  by  the 
lighter  color.  Suckers  not  very  numerous,  scattered  over  the  wliole 
surface,  but  somewliat  more  numerous  along  the  ambulacral  zones, 
where  there  is  a  tendency  to  form  two  rows.  Anal  orifice  armed  with 
^yo  small,  calcareous  ])a))ilhe.  Tentacles  ten,  elongated,  arborescently 
branched,  chiefly  near  the  end,  the  divisions  short  and  not  very  nu- 
merous ;  the  two  lower  tentacles  slightly  smaller  and  more  divided. 
Plates  of  the  oral  (circle  closely  united  laterally,  forming  a  very  short 
ring,  with  ten  acute  points  projecting  backwar<l  and  ten  forward,  the 
latter  with  wide  rounded  spaces  between  them.  Distance  between 
the  anterior  points  'l  inch,  e<|ual  to  their  K'ngth  and  to  the  distance 
Irom  the  posterior  points  to  the  angle  between  the  anterior  points. 
Tentacles  somewhat  rigid,  irom  the  abun< lance  of  calcareous  ])lates. 
Color,  in  alcohol,  yellowish  gray,  with  fine  brownish  spots  and  an 
ill-defined  dark  brown  zone  along  tin*  middle  of  the  interanibulacral 
spaces.  Length  of  a  contracted  specimen,  in  alcohol,  1*3  inches;  of 
tentacles  -4.     Abn)lhos  Reefs, — C.  F.  ITartt. 

This  species  is  allied  to  7!  Brtiirtnifi^  from  the  Atlantic  coast  of  the 
United  States,  but  is  very  distinct  in  the  form  of  the  ring  of  oral 
plate,  which,  in  the  latter,  is  relatively  about  three  times  longer,  and 
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composed  of  long,  stout  plates,  with  the  posterior  points  longest. 
The  Ruckers  scattered  over  the  surface  are,  also,  much  less  numerous 
than  in  T.  liriareus. 

Occurs  under  dead  corals  in  the  shallow  tide  pools  and  holes  in  the  reefs  at  tlio 
Abrollios  and  elswhcre. — c.  P.  n. 

Chirodota  rotiferum  Stimpson,  Amer.  Joum.  »Sci ,  20,  p.  134,  1860. 

f  SynapUi  roti/frra  PouTtalas,  Proc.  Am.  Assoc.,  1851,  p.  15. 
Chriodota  rotifera  Solonka,  Zeitschr.  fur  Wiss.  ZooL,  1867,  p.  3G7. 

Plate  IV,  figures  9,  d\ 

Ehmgated  and  slender,  the  whole  surface  thickly  covered  with 
small,  white,  slightly  ])rominent  verrucie.  Tentacles  1*2,  short,  with 
about  five  digitations  ui)on  each  side,  the  two  terminal  ones  longest. 
Color,  in  alcohol,  liglit  purplish  brown.  The  8j)eciniens,  whicli  are 
not  entire,  are  two  or  three  inches  long,  and  about  '25  in  diameter. 

The  calcareous,  wlicel-shaped  bodies  hi  the  skin,  are  all  very  minute, 
but  variable  in  size,  providc<l  with  6  spokes,  which  are  often  thinner 
along  the  mid<lle,  so  as  sometimes  to  appear  almost  as  if  double,  rim 
narrow,  center  not  perforated.  With  these  there  are  larger,  oblong, 
irregularly  shaped,  calcareous  bodies,  mostly  eidarged  and  truncated 
at  the  ends. 

Abrolhos  Ueefs,  with  the  preceding, — C  F.  Ilartt.  Florida, — 
Pourtales. 

The  two  specimens  (»btained  a))j)ear  to  agree  perfectly  with  the 
description  by  I*(mit:iles.  Whether  </. /)y//;/<flP<f  Mttller  be  the  same 
species,  can  be  ascertained  only  by  a  comparison  of  specimens  from 
the  ditlerent  localities.  Shouhl  this  prove  to  be  the  case,  MtlUer's 
name  will  have  priority. 

No.  5. — Notice  of  (t  (Udlertlon  of  EchlnodvTniH  from  Lit  Piiz^  Lmi>er 
i^tilifonihi^  with  Descriptions  of  if  new  Genus, 

Tublislied  April,  1808. 

TiiK  Museum  of  Vale  College  recently  received  a  small  but  very 
interesting  collection  of  Kchino<lerms,  collected  by  C^aj>t.  James 
Pedersen,  in  the  lower  pait  of  the  (4ulf  of  California,  which  gives 
us  some  a<lditional  knowledge  of  the  marine  fauna  of  that  very 
l)rolitic  region.  In  these  Transactions,  I  ))ublished  last  year  a  des- 
criptive catalogue  of  the  Echinoderms  contained  in  the  Yale  Museum 
from  the  west -tropical  coast  of  America  ;  but  in  this  smjdl  lot  there 
are  two  species,  not  known  to  me  at  that  time,  oiu»  of  whi(^h  ai>pears 
to  be  a  new  and  remarkable  genus  of  starfishes. 
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OPHIUROIDEA. 
Ophiactis  virescens  Liitkeu. 

OphiacUs  virescens  Lyman,  Catal.,  p.  113  ;  Verrill,  Trans.  Conn.  Acad.,  i,  p.  265. 

A  few  specimens  of  this  species  were  found   a<lliering  among  the 
laminated  scales  of  the  pearl-oyster  (MargaritophoraJimbrkUa), 

ASTERIOIDEA. 

Linckia  unifascialis  Gray  (var.  }nfascidUs\  Verrill,  op.  cit.,  p.  286. 

Dr.  (rray  considered  this  form  a  distinct  species,  but  the  speciniOFis 
that  I  have  hitherto  seen  do  not  appear  to  wan-ant  their  separation 
from  the  ordinary  L,  tinifasrinlis,  unless  as  a  variety.  Yet  it  may 
eventually  prove  to  be  distinct  when  more  and  better  S])ecimen8  can 
be  examined.  The  only  difference  observed  between  them,  is  the 
division  of  tlie  lateral  band  of  pores  into  two  bands  toward  tbc  base 
of  the  rays,  in  the  variety,  while  it  is  simple  in  the  normal  fomu 

This  variety  ap])ears  to  be  common  at  Cape  St.  Lucas  and  in  the 
Gulf  of  California,  while  at  Panama  it  is  very  rare. 

Occurs  from  the  Gulf  of  California  to  Zorritos,  Peru. 

Nidorellia  armata  firay. 

Pentaceros  {XidoreUia)  anncUus  Gray,  Ann.  and  Mag.  N.  BL.  vol.  vi,  p.  276,  IWO 
Syuop.si.s  Starfishes  in  tlio  BritiHh  Museuin,  p.  7,  pi.  14,  1866. 

Greasier  annahis  Mailer  and  Tr.,  Syat  Aat,  p.  52,  1 842. 

Goniodisr.us  conifer  Mobius,  Neue  Scestijrne  dos  Hamburg  und  Kieler  Mus.,  p.  1"' 
Tab.  iii,  fig.  6.  G,  1850. 

GinUodiscus  armatas  Liitken,  Vidonsk.  Mcddcl..  1859,  p.  75. 

Nidorellia  artnata  Verrill,  Trans.  Conn.  Acad,  vol.  i,  p.  280. 

Goniodiscus  steUa  Verrill,  op.  cit.,  p.  284,  (young),  (non  Mobius). 

Additional  specimens  ])rove  that  our  Goniodiscus  Stella  is  merely  t''* 
young  of  this  species,  while  in  the  fiat,  spineless  condition.  The 
characters  of  the  young  show  the  close  affinity  that  this  genus  h** 
with  Ganiodiscus, 

There  is  but  one  specimen  from  La  Paz.  Its  range,  is  from  Guaya- 
mas  to  Zorritos,  Peru. 

AMPHIASTER,  gon.  nov. 

Disk  moderately  developed,  fiat  above  and  below,  with  live  hnva*!? 
triangular  rays,  and  two  well  developed  series  of  marginal  platfs^ 
Skeleton  of  the  upper  side  formed  by  regular,  polygonal,  spine  bea^ 
ing,  tessellated  jilates,  with  pores  between  them;  on  the  lower ri<l^ 
compo8e<l  of  smaller  granulated  plates,  each  bearing  a  tuhen'le. 
Marginal  plates  granulated  around  the  margin,  smooth  at  center,  or 
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bearing  a  largo,  smooth  spine.  Interainbulacral  plates  bearing  a  row 
of  smaller,  inner  spines,  several  on  each  plale,  and  an  outer  series  of 
larger  ones,  one  to  each  plate. 

This  genus  is  nearly  allied  to  Oreiuiter^  and  still  more  so  to  Nido- 
reliia.  From  the  former  it  differs  in  its  depressed  form,  U'ssellated, 
j)olygonal  plates,  the  character  of  the  spines,  etc. ;  from  the  latter,  in 
the  larger  and  less  numerous  plates  of  the  upper  surface,  consisting 
mainly  of  the  three  median  rows  of  the  rays,  with  very  few  in  the 
interradial  retrions,  while  in  NidorflHa  thev  are  much  more  numerous 
and  the  interradial  regions  of  the  upper  surface  are  well  developed. 
The  marginal  plates,  also,  in  the  single  known  sj)ecies,  are  granulat(»d 
only  around  the  margin. 

Amphiaster  insignis  Vcrriii,  sp.  nov. 

Plate  IV,  figure  10. 

Proportion  of  the  radii  of  rays  to  those  of  the  disk,  nearly  as  2  : 1. 
Rays  broad  at  base,  small,  but  not  acute,  at  the  tips,  with  the  interra- 
dial margin  deeply  and  regularly  incurved  in  young  s]>ecimens,  slightly 
angular  in  larger  ones.  Along  the  U})per  side  of  the  rays,  there  are 
three  rows  of  regular  ])lates,  which  are  rather  large  and  somewhat 
prominent,  and  each  normally  bears  a  large,  sharp,  conical  spine, 
smooth  above,  but  surrounded  by  granules  at  the  base.  These  spines 
form,  therefore,  three  regular  rows  on  the  rays,  exceijt  near  the  tips, 
where  the  lateral  ones  b(H",ome  obsolete.  The  spines  increase  in  size 
toward  the  (;enter.  The  five  inner  ones  of  tlu;  median  rows  are  often 
absent,  the  corresponding  plates  presenting  a  smooth,  roumled  sur- 
face, as  if  the  spines  had  been  broken  off  and  the  scars  had  healed 
over;  frequently,  also,  several  of  the  other  median  si)ines  are  wanting 
in  the  same  way ;  but  the  number  and  positions  of  the  naked  plates 
ditter  on  the  different  rays  of  the  same  indivi<lual,  and  on  different 
specimens.  In  each  angle  between  the  inner  ends  of  the  median  rows, 
and  terminating  tlu^  lateral  ones,  there  is  a  larger  spine,  forming  the 
angles  of  a  pentagonal  area,  enclosing  from  three  to  five  similar  spines. 
The  large  ma<lrej)oric  plate  is  outsi<le  this  area,  close  to  the  base  of  one 
of  the  spines.  In  the  interradial  regions,  an<l  surrounding  the  ovarial 
openings,  there  are  about  five  small  plates,  one  or  two  of  which  oflen 
bi'ar  spines  in  the  larger  specimens.  The  margin  is  rounded,  and 
fonned  by  both  the  upper  and  lower  series  of  plates,  those  of  each 
row  alternately  apj)roaching  an<l  receding  from  the  margin.  These 
plates  are  variable  in  size,  those  of  the  upper  series  much  the  largest, 
somewhat  rounded,  and  in  the  intervals  between  those  that  ar(»  sepa- 
rated there  are  often  small  accessory  [)lates,  and  at  the  angle  there  is 
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usually  a  (bluster  of  such  sniiill  plates,  while  the  two  inner  platen  of 
the  nj)jKT  series  are  removed  from  the  margin  to  the  upper  surface. 
Ordinarily  the  alternate  marghial  plates,  of  both  the  upper  ai>|l  lower 
series,  bear  birge  coni(*al  spines,  like  those  of  the  back;  thc^e  are 
always  placed  u])on  the  plates  that  approach  the  margin,  while  those 
tliat  are  placed  farther  back  toward  the  u]>per  and  lower  surfaces 
liave  convex  and  naked  centers,  surrounded  by  a  margin  of  granules. 
There  are  about  tt»n  or  twelve  lower  marginal  plates  ujjon  one  side  of 
each  ray,  and  eight  or  nine  upper  ones.     The  plates  of  the  lower  sur- 
face are  nearly  regular,  polygonal,  evenly  (covered  with  shi^rt,  angu- 
lar, tlat-to])ped  granules,  and  each  bears  a  short,  stout,  blunt  central 
spine,  those  near  the  interradial  margin   longer  and  sharper.     The 
interanibulacral  plates  bear  an  even  outer  row  of  blunt,   flatteneil 
spines  or  pajiilhe,  one  to  each  plate,  which   are  nearly  as  long  as  the 
spines  of  th(»  adjacent  surface,  but  much  smaller ;  and  an  inner  row  of 
very  slender  spines,  which  are  cylindrical  and  blunt  and  rise  nearly  as 
high  as  the  others,  ibrraing  groups  of  three  to  five  upon  each  plate. 
When   there  are  but  three,  as  is  most  (>omnion,  the  central  one  is 
slightly  longer  or  they  are  all  equal ;  when   four,  as  often  hap|KMis 
towanl  the  mouth,  thc^  iinier  one  is  much  the  shortest ;  when  five, 
which  ran*lv  occurs,  the  outer  one  is  also  much  shorter   than   the 
middle  <mes. 

In  the  largest  specimen,  the  radius  of  the  rays  is  2  inches ;  of  disk 
•05  ;  length  of  largest  <lorsal  spines  -30;  diameter  at  base  '17  ;  length 
of  spines  of  lower  surface  '15;  diameter  •!();  length  of  outer  inter- 
ambuhu^ral  sjjines  'li ;  diameter  '05.  Another  specimen  has  tlie 
greater  ra<lius  1 '60;  lesser -rto ;  with  dorsal  spines  of  the  same  size. 
The  smallest  specimen  has  the  greattM-  radius  'l):} ;  lesser  -47  ;  lengtli 
of  dorsal  spines -15  ;  diameter '08.     C(»lor  light  brownish   red,  when 

dry. 

Tliis  species  api)ears  to  be  not  uncommon  at  La  Paz,  since  there  art* 

ei*»"ht  specimens  in  the  present  collecti<m. 

Oreaster  occidentalis  VerrUi,  op.  cit,  p.  278. 

One  large  specimen  of  this  interesting,  an<l  as  yet  rare  s))ecies,  was 
received  in  this  collection.  It  agrees,  in  all  resj>ects,  with  those  from 
Panama. 

ECHINOIDEA. 

CidariS  ThOUarsii  Val. ;  Vcrrill,  op.  dt.  i>.  29 1. 

One  lan»"e  specimen,  agreeing  perfectly  with  those  from  Panama 
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Echinometra  Van  Brunti  A.  Ag. ;  Voniii,  op.  cit,  p.  309. 
Common  at  La  Paz. 

Tripneustes  depressus  A.  Ap^.,  Bulletin  M.  C.  z.,  p.  24,  i863. 

Large  and  ventrieose,  slightly  concave  beneath,  regularly  arched 
above,  the  outline  in  a  vertical  view  nearly  circular,  with  the  ambu- 
lacra! zones  a  little  swollen.  Peristome  larger  in  proportion  to  the 
diameter  of  the  test  than  in  T,  ventricotnuf.  Primary  tubercles  of 
interambulacra  less  numerous,  especially  in  the  vertical  series,  owing 
to  the  greater  vertical  width  of  the  plates ;  secondary  tubercles  few 
and  small,  miliaries  very  numerous  and  minute.  Tubercles  of  the  am- 
bulacra similar  in  size  and  appearance.  Diameter  of  test  4*9 ;  height 
2*85;  diameter  of  peristome,  not  including  cuts,  1*1 6:  of  abactinal 
area  '70;  width  of  ambulacral  zones  at  circumference  1'30;  of  intcr- 
ambulacral  1'70. 

This  species  is  closely  allied  to  T.  venfricosus  of  the  West  Indies. 
The  only  reliable  cliaracters  for  separating  it,  that  I  have  been  able 
to  find,  are  tlie  greater  relative  size  of  the  buccal  opening,  and  the 
fewer  ])rimary  tubercles,  witli  much  less  numerous  secondary  ones, 
which,  combined  with  the  smallness  of  the  miliaries,  gives  the  sur- 
face a  less  closely  tuberculated  appearance. 

It  was  characterized  by  Mr.  A.  Agassiz,  only  as  follows : — **  There 
is  in  the  collection  of  the  Smithsonian,  a  species  from  Guayamas, 
7!  depresstis  A.  Ag.,  closely  allied  to  2!  ventricoaus,  which  differs 
from  it  in  the  flatness  of  the  test,  the  large  and  uniform  size  of  the 
tubercles,  and  the  stoutness  of  its  spines." 

The  spines  in  our  specimen  are  removed,  but  in  form  it  is  less  de- 
pressed than  many  specimens  of  T.  ventricosuSy  and  the  primary  tu- 
bercles are  scarcely  larger. 

Sncope  grandis  Agnssiz,  Monog.  Scut.,  p.  37,  Tab.  6. 

A  large  and  fine  specimen,  which  was  certainly  collected  at  La  Paz, 
came  with  the  collection,  thus  confirming  the  Gulf  of  California  na- 
tivity of  this  species,  which  has  been  erroneously  attributed  to  the 
West  Indies. 

BriSSUS  ObeSUS  Vemll,  op.  cit.,  p.  316. 

This  species  is  represented  only  by  a  single  specimen,  which  agrees 

well  with  those  originally  described. 
Trans.  Connecticut  Acad.,  Vol.  I.  48  April,  1868. 
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Supplementary  Note  on  JEchhioderma  of  the  West  Coast  of  America, 

Opkiura  variegcUa  Lyman  (see  p.  254),  and  OphioiUpis  variegaia  Lutkcn  (see  p.  256). 

Numerous  large  and  fine  specimens  of  these  two  species,  with  a  few  of  Ophiocnida 
hispida  Lyman,  were  dredged  by  Mr.  Bradley  on  a  sliell-bank  in  4-6  fathoms  of  water, 
Panama  Bay. 

Ophiothda  mirabilia  Yerrill  (see  page  268). 

Numerous  additional  specimens  of  this  species,  some  of  them  much  larger  tlian  thoee 
first  described,  have  been  found  clinging  to  Gorgonia  and  MurieecB  from  Panama  Bay. 
Also  on  Muricea  from  Cape  St  Luc.is.    Tiiese  confirm  its  rank  as  a  distinct  gonus. 

EcfUnomeira  rupicoia  A.  Ag.  (see  page  308). 

Several  fine  specimens  of  this  species  were  obtained  by  Prof.  B.  Silliman  near  San 
Juan  del  Sur,  Nicaragua,  where  they  burrow  in  a  hard  argillaceous  ro(^,  forming 
oayities  sometimes  6  or  6  inches  in  diameter. 

Fatkdua  Pleruvtanua  Yerrill,  ^  Anaperus  PeruanuSy  p.  322  (non  Trosohel). 

The  large  specimens  referred  to,  from  Oallao,  when  dissected  proved  to  be  a  species 
allied  to  P.  moUis  SeL,  the  only  known  species  of  the  genua,  from  Chili  and  Peru. 

It  has  30  long  arborescent  tentacles,  some  of  which  are  shorter.  The  oral  ring  con- 
gists  of  ten  loosely  articulated,  long  plates ;  five  slender  ones,  having  tiie  posterior 
part  broad  triangular,  with  the  angles  rmmded  and  edges  concave,  connecting  anteri- 
oriy  by  a  narrow  middle  with  a  long  fusifonn  process,  alternating  with  five  much  larger 
ones,  having  a  short  posterior  portion,  emarginate  behind,  narrowing  somewhat  ante- 
riorly, and  then  expanding  into  a  broad  deeply  excavated  portion,  ending  in  two  points 
anteriorly.  The  large  plates  in  a  large  specimen  are  -7  of  an  inch  long,  -25  broad.  Polian 
yesides  long  and  slender,  niunerous,  in  large  clusters.  Color  uniform  deep  crimson 
when  living.  The  tentacles  are  4-6  inches  across  in  expansion.  In  alcohol  deep 
purple.    Anal  orifice  round,  unarmed. 

This  is,  probably,  the  ffolotkuria  PBruviana  Lesson.  P,  moUia  SeL,*  as  fig^ured,  dif- 
fers in  its  smaller  oral  plates  and  fewer  Polian  vesicles. 


EXPLANATION   OP  PLATK  IV. 


Figure  1.  Spicula  of  Bymenogorgiaquereifolia  Edw.;  la,  double-spindles;  lb,  cres- 
cent-shaped spicula,— enlarged  150  diameters. 

Figure  2.  Spicula  of  Pterogorgia  gracilis  Verrill;  2a,  doublo-spinldes ;  2b,  cres- 
cents,— enlarged  150  diameters. 

Figure  3.    A  part  of  a  branch  of  the  same, — natural  size. 

Figure  4.    Spicula  of  Eunicea  humiUs  Edw. ;  a,  spindles   from  ccenenchyma^^-en- 

largod  50  diameters;  b,  club-shaped  spicula, — enlarged  100  diameters. 

Figure  5.  Spicula  of  PiexaureUa  dichotoma  K611. ;  5a,  a  cross-shaped  spiculum  'with 
unequal  branclies;  5b,  a  cross  with  two  of  the  branches  undeveloped, — enlarged  100 
diameters. 

Figure  6.  Cross-shaped  spicula  of  Plexaurdia  ancepsf  Koll. ;  6a,  one  of  the  larger 
spindles, — enlarged  100  diameters. 

Figure  7.    Eehinaster  crassiapina  Verrill ;  part  of  ray, — ^natural  size. 
Figure  8.     ThyoM  BraziUeruis  Verrill ;  a,  oral  plates, — ^natural  size. 
Figure  9.     Chriodoia  rotiferum   Stimp. ;   calcareous  wheels  of  the  skin,^nlirged 
150  diameters. 
Figure  10.    Amphiaster  insignia  Vemll ;  ray  and  part  of  <liak, — natural  size. 

•  Zeitschrift  fiir  Wissensch.  ZooL,  Dec  1867,  p.  113,  Taf.  VIII,  Fig.  4-5. 
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No.  6. — Review  of  the  Corah  and  Polyps  of  th^   West   Coast  of 

America,    By  A.  E.  Verrill. 


Presented,  April,  1868. 


Recent  explorations  of  the  west  tropical  coast  of  America,  prin- 
cipally by  Mr.  F.  H.  Bradley  for  the  Museum  of  Yale  College,  have 
contributed  so  much  to  the  knowledge  of  the  Polypi  of  that  region 
and  have  so  increased  our  store  of  specimens,  that  a  new  and  much 
more  complete  catalogue  of  the  species  has  become  indispensable  for 
a  proper  understanding  of  the  geographical  distribution  of  the  ani- 
mals of  this  class.  The  Smithsonian  Institution  has  contributed  the 
species  collected  by  John  Xantus,  Esq.,  at  Cape  St.  Lucas. 

In  a  paper  published  two  years  ago,*  the  writer  enumerated  nearly 
all  the  species  then  known  from  Panama  and  called  attention  to  the 
remarkable  contrast  between  the  polyp-fauna?  of  the  Atlantic  and 
Pacific  coasts  of  Central  America,  and  the  bearing'  of  these  facts  upon 
the  supposed  former  connection  between  the  two  oceans,  across  the 
Isthmus  of  Panama. 

The  additional  forms  now  presented  make  these  contrasts  still 
greater  and  more  remarkable,  and  add  greater  force  to  the  evidence 
then  brought  forward  to  show  that  no  deep  or  extensive  water  con- 
nection, sufficient  to  modify  the  ocean  currents,  can  have  taken  place 
since  the  existence  of  the  species  now  living  upon  each  coast. 

The  Panamian  fauna  proves  to  be  remarkably  rich  in  Gorgonacea^ 
no  loss  than  43  species  having  already  been  obtained.  The  genus 
Muricea  appears  to  attain  here  its  greatest  development,  since  15  spe- 
cies, besides  several  peculiar  varieties,  perhaps  distinct,  are  in  our  col- 
lection from  Panama  Bay,  and  others  from  Acapulco  and  Peni,  while 
from  the  West  Indies  there  are  but  four  well-ascertained  species.  The 
occurrence  of  two  peculiar,  gigantic  species  of  Pavonia^  a  genus  of 
corals  hitherto  known  only  in  the  Indo-Pacific  fannte,  is  noteworthy, 
and  also  the  presence  of  a  peculiar  new  form  of  DendrophyUia. 

Tlie  classification  here  followed  is  that  proposed  by  the  writer  three 
years  agof  with  a  few  changes  that  have  become  necessary  by  a  better 
knowledge  of  the  anatomy  of  some  groups  and  the  discovery  of  new 
forms. 


*  Proceedings  of  the  Boston  Society  of  Natural  History,  voL  x,  p.  323,  1865. 
f  Proceedings  of  the  Essex  Institute,  yoL  iv,  p.  145,  1865.    See  also  Memoirs  of  the 
Boston  Sodety  of  Natural  History,  vol  i,  1864. 
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Order,  ALC  YON  ARIA. 

Sub-Order,  PENNATULACEA. 
Family,  Renillid.e. 

Renilla. 

The  polyps  arise  from  tlie  upper  surface  of  a  flat,  renifonn,  cavernous 
disk  or  frond,  having  a  sinus  on  one  edge,  near  which  there  is  upon 
the  lower  surface   a  locomotive  |)eduncle,  which    is  muscular  and 
greatly  extensible  and  divided  in  the  interior  into  two  longitudinal 
chambers,  which  communicate  with  two  large  cavities  at  its  base,  and 
through  these  with  the  smaller  cavities  of  the  disk,  and  thus  with  the 
bodies  of  the  polyps.     The  integument  of  the  lower  surface,  peduncle, 
and  upiMsr  surface,  is  filled  with  numerous,  slender,  prismatic  spicnla, 
and  around  the  bases  of  the  polyps  there  are  pointed,  projecting  groups 
of  similar  spicula.     The  polyps  originate  by   budding  around  the 
edge  of  the  disk,  and  are  therefore  regularly  arranged,  alternately 
both  in  consecutive- circles  and  in  radiating  lines,  which  are  symmet- 
rical upon  the  right  and  left  side  of  a  median  plane  passing  through 
the  sinus,  and  they  are  smaller  and  more  crowded  toward  the   ed""e 
than  on  the  central  parts.     The  polyps  are  rather  large,  much  exsertin 
expansion,  but  wholly  retractile. 

Besides  the  ordinary  form  of  polyps,  there  are  in  this,  as  in  other 
genera  of  Pennatulacea,  a  second  kind,  having  a  dilFerent  structure 
and  appearance.  Or,  in  other  words,  the  polyps  are  dimorphous  in 
a  manner  analogous  to  that  observed  in  many  Hydroids.  In  Renilla, 
the  second  kind  of  polyps  are  scattered  thickly  over  the  upper 
surface  between  the  others,  and  appear  in  alcoholic  specimens  like  lit- 
tle papillje,  with  clusters  of  whitish  spots  on  their  surface,  and  sur- 
rounded with  spicula  similar  to  those  around  the  ordinary  polyps,  but 
less  nimierous  and  smaller.     They  are  also  asexual. 

Tlie  writer  first  described  these  peculiar  dimorphous  forms  of  the 
polyps  of  ReniUa,  in  1864,*  as  "  rudimentary  polyps,"  and  afterwards 
those  of  Leioptillum  undiUatumy  Ptilosarcus  Giimeyi^  Veretillttm 
Stifnpsonliy  etc.f 


*  Revision  of  the  Polyps  of  the  Eastern  Coast  of  the  United  States,  Memoirs  of  the 
Boston  Society  of  Natural  History,  voL  i,  p.  12. 
f  Proceedings  of  the  Essex  Institute,  yoL  iv,  p.  182-5,  1865. 
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Dr.  Albert  KOllikcr  has  recently  investigated  this  interesting  sub- 
ject much  more  completely,  both  among  PennaUUacea  and  Al- 
cyonacea^  and  has  already  published  a  short  notice,*  preliminary  to  a 
more  extended  memoir  upon  it.  For  these  reasons  it  will  be  passed 
over  in  the  following  pages  with  only  such  descriptions  of  the  exter- 
nal aj)pearance  of  the  two  forms  of  polyps  as  may  be  useful  for  the 
determination  of  the  genera  and  species. 

Renilla  amethystina  Vomii 

Bulletin  of  the  Miiseum  of  Comp.  ZooL,  p.  29,  Jan.  1864;  Prooeodings  Boston  Soc. 
Nat.  History,  1866,  p.  326. 

Plate  V,  figure  1. 

Frond  large,  rather  thin,  broad  reniform,  broader  than  long,  propor. 
tion  of  breadth  to  length  about  as  1  '3  :  1 ;  sinus  extending  more  than 
one  third  across  the  length  of  the  frond,  about  equal  to  one  third  of 
its  breadth  ;  the  posterior  lobes  broad  and  rounded,  meeting  behind^ 
Peduncle  placed  at  about  its  own  diameter  from  the  end  of  the  sinus ; 
length,  in  contraction,  equal  to  about  a  third  of  the  breadth  of  the 
frond.  Lower  surface  and  peduncle  rough  with  spicula,  which  are 
arranged  somewhat  in  radiating  lines,  upper  surface  slightly  convex, 
covered  with  very  numerous,  rather  closely  set,  small  polyps,  which 
are  surrounded  at  base  by  slightly  projecting,  rigid  calicles,  strength- 
ened by  numerous  spicula,  which  rise  i^  in  angular  clusters.  Thickly 
scattered  between  the  ordinary  polyps  are  those  of  the  second  or  rudi- 
mentary kind,  which  form,  in  the  contracted  state,  much  smaller  ver- 
rucie,  surrounded  by  a  lower  border  of  spicula,  and  consisting  of  clus- 
ters of  from  eight  to  thirty,  small,  round  papillse,  each  with  a  dark 
point  in  the  centre. 

According  to  Mr.  Bradley's  observations  upon  the  living  polyps, 
these  are  mostly  '25  of  an  inch  long,  and  about  '12  across  the  expand- 
ed tentacles,  the  bodies  of  the  polyps  being  about  '06.  "  They  are 
transparent,  with  an  opaque  stomach,  the  eight  radiating  lamellae 
showing  through  the  walls ;  around  the  small  mouth,  which  is  edged 
with  white,  are  eight  radiating  white  points,  corresponding  to  the 
intervals  between  the  tentacles ;  around  the  base  of  the  tentacles  is  a 
brown  ring,  which  runs  down  in  points  opposite  the  spaces  between 
thenL  Ojiposite  the  base  of  each  polyp  are  two  (rarely  four  or  five) 
bunches  of  little  white  rays.  The  frond  is  nearly  transparent,  but  highly 
colored  by  very  numerous  purple  spicula,  evenly  distributed  on  the 


*  Verhandlungen  dcr  physik-medicin  Gesolls&iaft  in  Wiirzburg,  Dec.,  1867.     Also, 
Annals  and  Mag.  Nat  Hist,  Marcli,  1868. 
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peduncle  and  lower  surface,  but  on  the  up|>er  side  arranged  along  the 
edges  of  the  polypiferous  radiating  lines,  and  especially  concentrated 
about  the  five  (rarely  six  or  seven)  white  points  that  surround  the 
closed  polyps.  The  polyps  are  arranged  somewhat  in  quincunx,  in 
lines  that  radiate  from  the  attachment  of  the  peduncle,  and  curve  out- 
ward on  the  sides  to  the  lobes.  The  tentacles  are  narrow  and  taper- 
ing, '04  to  '06  long,  bearing,  especially  in  young  specimens,  well  marked 
pinnae  at  the  tip  and  edges,  which  in  old  ones  often  become  reduced 
to  a  mere  fringe." 

In  alcohol  the  usual  color  is  deep  rich  purple,  due  to  the  color  of 
the  spicula,  with  the  tip  of  the  peduncle  light  yellowish ;  but  some 
specimens  are  light,  reddish  pui*ple,  and  one  is  pure  white,  due  per^ 
haps  to  disease  or  injury,  for  it  has  become  deformed.  The  polyps, 
when  expanded,  usually  show  the  eight  white  lobes  around  the  mouth, 
and  the  brown  band  below  the  tentacles. 

The  spicula  are  all  slender  and  irregularly  prismatic  in  form,  some- 
times bent,  a  little  thickened  in  the  middle,  tapering  slightly  to  near 
the  ends,  which  are  somewhat  enlarged  and  bluntly  truncated.  They 
vary  considerably  in  size,  those  of  the  upper  surface  around  the  polyp- 
cells  and  in  the  integument  of  the  lower  surface  being  the  largest ; 
many  others  are  about  half  as  long,  and  othei's  not  more  than  a  fourth. 
Tlie  largest  spicula  of  the  upper  surface  are  about  'SIO"'*"  long  and 
.QQ^mm  thick ;  some  the  larger  ones  from  the  lower  surface  are  -544""* 
long  by  -OSe'"'"  thick,  and  -OOS"""  long  by  -048""" ;  with  these  are 
many  small  ones  about  •350"""  by  •048™"*.  Some  of  the  larger  spicula 
from  the  white  specimen  are  -640"""  long  by  '004"*"*  thick,  and  the 
smaller  ones  •240"""  by  '024""".  The  color  of  the  spicula  in  the  darker 
specimens  is  deep  amethystine  purple  ;  in  the  lighter  specimens,  light 
purple  or  silvery  white.  The  spicula  all  reflect  light  in  a  peculiar 
manner,  which  gives  them  a  silvery  lustre.  They  do  not  appear  to 
have  such  well  marked  triangular  sections  as  those  of  "i?.  nmeri- 
cana^'^  figured  by  Dr.  KSlliker,*  the  angles  being  less  prominent, 
without  reentrant  angles  between  them.  In  many  cases  the  section 
is  nearly  round,  or  quadrangular  with  rounded  corners,  but  to- 
ward the  ends  of  the  spiculum,  usually  triangular  with  rounded 
angles. 

\VTien  contracted  in  alcohol,  one  of  the  largest  specimens  measures 
3^75  inches  in  breadth  ;  3*30  long,  from  posterior  lobes  to  front ;  2*20 
from  sinus  to  front;  '35  in  thickness;  diameter  of  polyp-ceUs  •oe. 
When  living,  some  specimens  were  more  than  6  inches  in  breadth. 

♦  Icoucs  Iliatiologica?,  ii,  Taf.  xix,  fig.  16. 
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Panama,  north  of  the  railroad-wharf,  on  sand  at  extreme  low- 
water,  abundant  on  one  occasion  only, — F.  H.  Bradley ;  Panama, — 
J.  11.  Stcrnberprh,  Capt.  J.  M.  Dow,  T.  Rowell,  Esq. ;  Pearl  Islands, 
dre<lged  on  muddy  bottoms,  4  to  6  fathoms, — F.  H.  Bradley ;  Acajutla, 
San  Salvador, — F.  II.  Bradley;  Zorritos,  Peru,  dredged  on  muddy 
bottom, — F.  H.  Bradley. 

Tlie  single  white  specimen,  referred  to  above,  was  found  at  Panama 
with  the  ordinary  variety.  The  I'rond,  apparently  owing  to  injury  or 
disease  and  subsequent  restoration,  is  divided  into  three  nearly  equal 
lobes  by  two  deej)  lateral  notches  and  the  sinus.  The  polyps  are  not 
retracted  and  appear  a  little  larger  than  usual.  The  spicula  are  pure 
white  and  apparently  somewhat  smaller  than  in  other  specimens. 
This  species  has  but  little  resemblance  to  M,  reniformis  of  the  south- 
ern Atlantic  coast  of  the  United  States,  being  much  larger,  with 
smaller,  more  crowded,  and  far  more  numerous  polyps,  while  the  frond 
is  broa<lcr  than  long,  instead  of  longer  than  broad.  The  color  is 
also  much  deeper  and  brighter,  and  the  under  surface  rougher.  It  re- 
sembles i?.  patnla  Verrill,  from  Cumana,  Venezuela,  more  than  any 
other  species,  but  can  scarcely  be  confounded  even  with  that,  since  it 
differs  considerably  in  form  and  color  and  in  the  size  of  the  polyps, 
and  has  a  thicker  frond. 

Family,  Penxatulid^. 
LeioptiUum  undulatum  VemU. 

Prooeedinj^  of  tho  Essex  Institute,  iv,  1865,  p.  182. 

Basal  portion  smooth,  pointed  at  the  end,  swelling  into  a  large  bulb 
just  below  the  pinno).  Posterior  part  of  the  body,  except  along  a 
narrow  median  band,  covered  with  large  verruciform  rudimentary 
polyps,  forming  rounded  papilhe,  some  of  which  are  a  tenth  of  an 
inch  in  diameter.  Pinnai  large,  very  broad  and  rounded,  with  nar- 
row bases,  the  edges  thrown  into  undulations  or  frills.  Polyps  rather 
large,  arranged  in  three  alternating  rows  along  the  edges  of  the  pin- 
nic.  Axis  very  slender,  about  two  inches  long,  extending  from  about 
an  inch  above  the  basal  end  to  about  the  middle  of  the  pinnate  por- 
tion. The  naked  base,  of  a  specimen  4*25  inches  long,  is  1*75  ;  the 
largest  pinnie  '75  long  and  \'V1  wide.  This  specimen  has  twenty-five 
pinnjc  on  each  sMe. 

Pinnacati  Bay,  Gulf  of  California, —  Mr.  Stone.  (Smithsonian 
Institution). 
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Ptilosarcus  Gurneyi  Oray. 

SarcoptUua  {Ptihsarcus)  Gumeyi  Gray,  Ann.  and  Mag.  N.  H.,  voL  v,  p.   23,  pL  iii, 
fig.  2,  1860. 
Pentiatula  tenua  Gabb,  Proc.  Cal.  Acad  Nat  ScL,  ii,  p.  166,  1862. 
PtUasojrcus  Gurneyi  Verrill,  Proc  E^ssex  Inst,  1865,  p.  183. 

Puget  Sound,  Washington  Territory, — Dr.  C.  B.  Kenneriy. 

Family,  ViuciULARiD^. 

Stylatula  Vemll,  1864. 

Polyps  forming  clusters  upon  the  upper  side  of  the  lateral  processes, 
which  are  supported  beneath  by  consincuous,  sharp,  radiating,  spine- 
like  s])icula,  which  are  much  expanded  at  the  base  and  divided  into  a 
number  of  irregular  teeth.  Besides  these  there  are  numerous,  much 
smaller,  acicular  spieula  imbricated  at  the  base  of  the  large  ones  and 
imbedded  in  the  cienenchyma.  The  stem  is  long  and  slender,  as  in 
Virgulariity  and  the  lateral  processes  become  obsolete  below.  The  ba- 
sal portion  is  naked,  enlarged  and  bulbous  at  the  base.  The  axis  is 
almost  cylindrical,  stony,  with  a  radiated  filirous  structure,  and  passes 
through  nearly  the  entire  length.  This  genus  is,  as  yet,  known  only 
from  the  west  coast  of  America. 

Stylatula  gracilis  VomU. 

Bulletin  Miis.  Com  p.  Zool.,  p.  30,  Jan.  1864. 

if)  Virgularia  gracilis  Gabb,  op.  cit,  iii,  p.  120,  Marcli,  1864. 

Phite  V,  figure  2. 

Stem  very  slender,  cylindrical ;  base  smooth,  swollen  and  bulbous 
for  a  considerable  distance  relative  to  the  length  ;  above  this  a  row  of 
transverse  processes  (or  wings)  commences  on  each  side,  which  are  at 
first  very  narrow  and  slightly  prominent,  and  leave  between  them,  on 
both  the  front  and  back,  a  longitudinal  naked  space ;  the  lateral  pro- 
c-esses  gradually  become  wider  and  more  prominent  upward,  and  the 
naked  bands  becoming  linear,  the  one  on  the  back  side  is  soon 
obliterated  by  the  over-lapping  of  the  lateral  wings,  while  that  on  the 
front  side  finally  disappears  by  the  meethig  of  the  processes  in  front. 
The  lateral  transverse  processes  at  first  bear  very  small  rudimentury 
polyps  in  the  form  of  small  papilhe,  higher  up  they  become  more  ele- 
vated and  supported  beneath  by  sharp,  white,  radiating  spines,  10  or 
1 2  to  each  wing,  while  on  the  upj)er  edge  they  bear  a  single  row  of 
15  to  18  moderately  large  polyps,  which  in  contraction  are  papillae 
about  equal  in  length  to  the  spines.  In  the  middle  region  the  wings 
are  close  together,  about  30  to  an  inch,  arranged  alternately  upon 
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the  sides  and  regularly  overlapping  behind.  Near  the  upper  end 
they  become  more  oblique  and  less  crowded,  about  15  to  an  inch,  but 
overlap  strongly.  These  wings  are  everywhere  evenly  rounded  out- 
wardly and  more  or  less  crea(!ent-shaj)ed.  The  axis  is  white,  solid 
and  very  calcareous,  subcylindrical,  with  three  slight  longitudinal 
grooves,  diameter  -03  of  an  inch  in  the  middle  of  the  largest  speci- 
mens. The  radiating  spines  of  the  wings  are  smooth  and  sharp  at 
the  outer  end,  longitudinally  striated  toward  the  base,  which  is  en- 
larged to  a  greater  or  less  extent,  flattened,  and  usually  divided  by 
several  irregular  incisions  into  unequal  lobes.  In  the  largest  speci- 
mens, several  of  these  spines  measure  respectively  1*5  7"'"'  long  by 
•20'""*  wide;  1-47"""  long  by -25"""  wide;  1-36"""  long  by -13"""  wide. 
The  small  spicula  among  the  bases  of  these  and  in  the  cocnenchyma 
are  slender,  somewhat  prismatic,  and  acicular;  those  of  average  size 
measure  '59"""  long  by  -05"""  thick,  but  many  are  smaller  than  this. 
The  entire  diameter  of  the  largest  specimen  from  Panama  Bay, 
from  which  the  above  measurements  are  taken,  in  the  middle  portion 
is  '10  of  an  mch;  its  length  is  unknown,  both  ends  being  broken  oiF. 

A  nearly  perfect  specimen  from  Cape  St.  Lucas,  having  much  smaller 
wings  and  spines,  measures  6*8  inches  in  length ;  diameter  in  middle 
•07 ;  of  bulbous  base  '14 ;  length  of  bulb  to  commencement  of  wings 
(much  contracted)  1%30;  length,  or  elevation,  of  wngs  -08.  Color,  in 
alcohol,  yellowish  white. 

Pearl  Islands,  Bay  of  Panama,  dredged  in  4  to  6  fathoms, — F.  IT. 
Bradley ;  Cape  St.  Lucas, — J.  Xantus. 

Virgularia  gracilis  Gabb. 

Virfjtilaria  gracilis  Gabb,  appears  to  be  near  the  preceding,  but  no 
mention  is  made  of  spines  below  the  lateral  wings,  which  are  said  to 
be  acute.  It  may  be  a  different  species  or  even  a  different  genus. 
The  sjiecific  names,  gracilis  and  elongatOy  were,  by  a  singular  coinci- 
dence, independently  given  to  tliese  forms  by  Mr.  Gabb  and  myself  at 
about  the  same  time.     The  following  is  the  original  description : 

"  Polypidom  long  and  very  slender.  Decorticated  stem  circular  or 
elliptical  in  section,  smooth  on  the  surface.  Polypiferous  lobes  slen- 
der, exsert,  lunate,  acute  at  the  tips  and  broad  at  the  base ;  arranged 
obliquely  and  alternately  on  the  antero-lateral  fjice  of  the  stem. 
These  lobes  occupy  the  upper  half  of  the  polypidom ;  retaining  their 
full  size  to  the  extreme  apex,  but  diminishing  below,  so  that  on  the 
middle  of  the  stem  they  are  exceedingly  minute ;  and  an  inch  or  two 
below,  are  only  represented  by  a  slight  ridge  on  the  sheath,  in  which 
Tbaxs.  CoJOiEcncuT  Acad.,  Vol.  I.  49  April,  1868. 
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are  two  or  three  cells.  The  lower  fourth  of  the  sheath  is  dilated  to 
about  three  times  the  thickness  of  the  rest  of  the  stem. 

Length  19  inches;  diameter  of  the  naked  stem  '03  in.;  smallest  di- 
ameter of  stem,  with  the  sheath,  '04  iiu ;  diameter  of  expanded  base 
•13  in.;  length  of  largest  lobes  '16  inch. 

Locality,  Bay  of  Monterey,  20  fathoms.  Collected  by  Dr.  J.  G. 
Cooper,  of  the  State  Geological  Survey. 

This  species  can  be  at  once  distinguished  from  V,  elongcUa  G. 
(Proc.  Cal.  \,  X.  S.,  vol.  ii,  p.  167)  by  its  more  slender  form,  its  pro- 
portionally large  polypiferous  lobes,  its  cylindrical  stem,  without  any 
grooves,  and  the  comparatively  smaller  portion  of  the  stem  bearing 
the  lobes." 

Stylatula  elongata  Verriii 

Bulletin  Museiun  Coinp.  Zoology,  p.  30,  1864. 
Virjuiaria  elongata  Gabb,  Proc.  CaL  Acad.  Nat.  Sci.,  ii,  p.  167,  1863. 

This  species  is  larger  and  stouter  than  the  preceding.  The  pinnsc 
are  broader  and  more  overlapping,  leaving  a  naked  space  between  the 
lateral  rows  for  only  a  short  distance  from  the  base.  In  the  middle 
twenty  of  the  lateral  wings,  on  each  side,  occupy  an  inch.  The  spines 
are  larger  and  less  numerous. 

Xear  San  Francisco,  Gal. — A.  Agassiz. 

Sub-Order,  GORGONACEA. 

Family,  Gorgoxid-«. 

Gorgonia. 

This  genus,  which  formerly  included  the  entire  sub-order,  has  been 
repeatedly  restricted  to  narrower  limits  by  successive  authors,  until 
in  the  work  of  Milne  Edwards  and  Haime*  it  is  limited  to  those  spe- 
cies allied  to  G,  verrucosa  of  the  Mediterranean.  Yet  even  thev,  as 
it  now  appears,  united  with  it  some  speciesf  allied  to  Muriceaj  etc. 
Dr.  Albert  Kolliker,  who  in  a  recent  workj  has  very  thoroughly  in- 
vestigated the  microscopic  structure  of  the  Alcyonaria,  reunites  with 
Gorgonia  several  of  the  genera  established  by  Milne  Edwards,  Valen- 
ciennes, and  others,  viz:  Rhipidogorgia^  Pterogorgia,  Xlphigorgia^ 
Hytnenogorgia^  Phyllogorgia^  Phycogorgia^  Leptogorgia^  Lophogor- 
gia^  and  part  of  GorgoneUa,  As  thus  enlarged,  the  genus  Gorgonia 
of  Kolliker  includes  all  the  Gorgonida;  having  a  horny  axis  and  thin 
coenenchyma,  with  small  and  simple  spicula. 


♦  IIi.«itoire  naturelle  dos  Coralliairea,  1857,  vol.  1,  p.  167. 
f  Muricea  vatricosa  KolL,  Thesea  exserta  D.  k  M.,  Echinogorgia  aridOj  etc 
X  Iconcs  Hi.stioloj^icae,  oder  Atlas  der  vergleichendeii  G^wobelehre,  ii,  Leipzig,  1866, 
4to,  witli  zix  plates. 
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He  sub-divides  the  genus,  however,  into  three  groups,  as  follows : 

1.  Species  having  only  spindle-shaped  spicula. 

2.  Species  having  spindles  and  bracket-shaped  spicula  (Klammem). 

3.  Species  having  spindles,  and  in  a  peculiar  external  layer,  singu- 
lar clul)-8haped  spicula. 

The  last  group  contains  G,  vemicosa  and  closely  allied  species,  and 
corresponds  partly  with  Gorgonia  as  restricted  by  Milne  Edwards. 
It  appears  to  be  a  very  natural  and  well-defined  group,  approaching, 
by  its  smooth  external  layer  composed  of  club-shaped  spicula,  the 
genus  JtJunicea,  All  the  ascertained  species  belong  to  the  Mediter- 
ranean and  African  coasts.* 

The  second  section  is  also  a  natural  and  clearly  defined  group,  cor- 
responding to  a  great  extent  with  Gorgonia  and  Pterogorgia  of 
Ehrenberg,  though  a  few  species  of  the  latter  go  into  the  first  section 
{P,  Sfirmentoaa  and  P,  peteddzans).  It  includes  the  typical  species 
of  Pterogorgia^  Xiphigorgiay  and  Hynienogorgia  of  Edwards  and 
Hainie,  and  two  species  of  Leptogorgia^  as  well  as  the  type  of  Rhi- 
pidogorgia  Val.  (R,flabellum),  All  the  species,  so  far  as  known  to 
me,  are  Atlantic,  and  nearly  all  are  confined  to  the  West  Indies  and 
Atlantic  coasts  of  North  and  South  i\jnerica,  not  one  having  yet  been 
found  upon  the  Pacific  coast  of  America. 

The  first  section,  however,  appears  to  include  several  natural  groups, 
two  of  which  appear  quite  as  distinct  as  the  two  preceding.  Among 
the  species  enumerated  by  Dr.  KoUiker  are  several  species  referred  by 
Edwards  and  Haime  to  Gorgonia^  Rhipidogorgia^  Gorgo7ietta,  Ijep- 
togorgla^  Pterogorgia^  and  the  typical  species  of  Lophogorgvi. 

The  numerous  species  of  Gorgonixe  from  the  west  coast  of  Amer- 
ica, would  all  fall  into  the  first  of  Dr.  Kolliker's  sections,  but  among 
them  there  are  two  well-defined  groups,  characterized  best  by  pecul- 
iarities of  the  spicula,  each  including  numerous  species. 

In  the  first  of  these  divisions  the  spicula  of  the  coenenchyma  are 
mostly  small,  warty  or  papillose  doubk^si)indle8f  of  two  kinds, — a 
longer  and  more  slender  sort,  mingled  with  those  that  are  shorter  and 
thicker.     (Lttlgorgia  V.). 

In  the  second  division  there  are,  in  addition  to  the  two  fonns  of 
double-8T»indle8,  a  large  number  of  "  double- wheels,"  or  short  sj)icula 


♦  G.  papiUasa  Ksp(?r,  formerly  Huppost^  to  be  from  the  Kast  Indies,  was  colleetod  at 
the  Capo  of  Gj.kkI  FI(>pe  by  the  United  Stiitoa  Exploring  Kxi)edition  (roll.  Smithsonian 
Inst  and  Yale  Museum). 

f  Those  spicula  ha\nng  a  fuaifonn  shape,  more  or  less  pointed  at  the  ends,  with  a 
narrower  and  usually  smooth  space  in  the  middle,  are  termed  **  double-spindles  "  (Dop- 
pelspindoln)  by  Dr.  Kulliker.     Those  witliout  the  median  constriction  are  '*  spindles." 
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with  a  Rlonder  axis,  smooth  in  the  middle,  but  surrounded  toward 
each  end  with  a  cirouhir  and  usually  sliarp  ridge,  like  a  little  wheel. 
Tliese  apicuhi  arc  often  broader  tlian  long,  and  then,  when  seen  end- 
wise, resemble  disks  or  circular  beads  with  an  apparent  depression  or 
perforation  at  the  centre,  owing  to  the  transparency  of  the  axis.  In 
addition  to  the  six  species  described  below,  this  group  includes  (r. 
fuHco-purpurea  KOlliker,  the  spi(*ula  of  which  he  has  well  figured  (Ta£ 
xviii,  figs.  28-31),  and  perhaps  other  described  species.  {Eugorgia  V.). 

In  each  of  these  two  groups  there  are  species  witli  virgate,  pinnate, 
bipinnate,  and  reticulated  branches.  Tliere  arc  also,  in  each,  species 
with  flat  and  with  prominent  cells.  It  is  therefore  evident  that  such  ex- 
ternal characters  as  the  mode  of  branching  and  degree  of  prominence 
of  the  cells,  cannot  be  considered  as  of  generic  importance,  and  that 
such  genera  as  Rhipidogorgia  Val.  and  Leptogorgla  Edw.,  founded 
only  on  such  characters,  are  unnatural  and  heterogeneous  groups, 
which  should  be  dropped  from  our  system  of  classification. 

It  is  probable,  however,  that  more  than  the  two  natural  groups, 
above  described,  are  included  in  the  first  of  Dr.  Kolliker's  sections, 
represented  by  species  that  I  have  not  been  able  to  study  satisfacto- 
rily, and  among  those  groups  that  are  most  likely  to  prove  distinct 
types,  is  that  embracing  Q,  palma  and  allied  species,  corresponding 
partly  to  tlie  genus  Lophogorgia  Edw.  and  Haime. 

The  species  of  Gorgoninas  which  I  have  been  able  to  study,  may 
be  arranged,  in  accordance  with  the  above  considerations,  in  the  fol- 
lowing manner: 

Gorgonia, — Species  having  spindles  in  the  ccenenchyma,  and  an 
external  layer  of  peculiar,  small,  clulvshaped  spicula,  producing  a 
smooth  surface.   Type,  6r.  verrucosa  L.*  (now  EuniceUa  V. — Reprint). 

Pterogorgia. — Species  having  in  the  ccenenchyma  small  double- 
spindles  and  also  crescent  or  bracket-shaped  spicula,  nearly  smooth 
on  the  convex  side.   Type,  P.  acerosa  Ehr.  (now  Gorgonia, — Reprint). 

EugiyrgUu — Species  having  longer  and  shorter  double-spindles,  and 
numerous  double-wheels;  surface  decidedly  granulous,  with  naked 
spicula.     Type,  E.  ampla  V. 

*  It  is  not  improbable  that  upon  further  study  tliis  group  will  be  found  to  belong  to 
the  Plexaurid<Bj  near  Eunicsa^  with  which  Elirenborpr,  indeed,  united  it  So  far  as  my 
examinations  have  jj^one  this  appears  to  me  to  be  more  in  ttcconianco  with  its  tnie  affin- 
ities. If  this  suggestion  prove  correct,  the  group  should  receive  a  new  generic  name, 
and  Gorgonia  should  bo  restricted,  partially  in  accordance  with  Klirenberg's  work,  to 
the  second  group  (now  Pttrojorgia)  with  G.  flabiUum  as  its  type,  and  including,  also, 
the  true  Pl^frogorgux ;  and  In  fact  these  are  also  the  most  common  and  well-known 
Linna?an  species.  (Later  studies  having  confirmed  tliis  view,  I  have  since  adopted  it, 
in  Am.  Jour.  Sci.,  xlviii,  p.  Nov.,  1869.— Reprint). 
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Litigorgia, — Species  having  the  two  forms  of  double-spindles  and 
often  a  few  small  double-heads ;  surface  somewhat  granulous,  but  less 
so  than  in  the  last.     Type,  L,  Florm  V.  (now  Leptogorgia. — ^lieprint). 

Neither  of  the  two  groups  belonging  to  the  Pacitic  coast  of  Amer. 
ica  can  be  referred  to  any  of  the  generic  divisions  defined  by  Ed- 
wards and  llaime,  and  if  classified  by  their  system,  each  group  would 
have  to  be  dismembered  and  distributed  among  Gorgonia^  Leptogor- 
gia^ Pterogorgia^  and  Rhipidogorgia. 

Con8e(iuently  I  have  thought  it  necessary  to  give  distinctive  names 
to  the  two  groups  already  characterized,  which  I  believe  to  be  natu- 
ral and  well  defined,  and  of  generic  importance,  although  others  may 
consider  them  as  subgenera  merely.  But  in  the  present  state  of  the 
science  there  appears  to  be  no  way  to  determine  whether  a  certain 
natural  group  be  a  genus  or  subgenus,  except  by  the  arbitrary  decis- 
ions or  opinions  of  writers. 

Leptogorgia  Edw.  and  Ilaimo,  sens,  mod  (Litiqoroia,  Ist  Edition). 

Leptofjargia  (pars)^  Gorgonia  (para)^  Pterogorgia  {para),  Rhipidogorgia  (par8\    Gor- 
gonella  {parti),  and  LopJwgorgia  Kdw.  and  llaime,  Corall.,  vol.  I. — Reprint. 

Spicula  of  the  ccenenchyma  mostly  small  double-spindles  of  two 
forms,  longer  and  shorter.  Branches  usually  slender,  subdividing  in 
various  ways ;  often  reticulated,  pinnate,  or  bipinate.  Cells  usually 
prominent,  sometimes  flat,  mostly  in  lateral  rows  or  bands.* 

A. — FldbeUiform^  branches  bipinnate  or  tripinnoAe^  not  reticulated. 

Leptogorgia  Florae  Vemii.  (Litigoegia  Floilr,  1st  Ed.). 

Plate  V,  figure  3 ;  and  Plate  VI,  figure  1. 

Corallum  very  much  subdivided,  forming  elegant,  fan-shaped  tufts. 
Several  slightly  flattened,  slender,  principal  branches  usually  arise 
from  near  the  base  and  spread  divergently  in  a  single*  plane.  Each 
of  these  gives  oflf,  at  intervals  of  about  a  quarter  of  an  inch,  very 
slender,  nearly  uniform  branchlets,  which  are  alternate,  or  sometimes 
opposite,  and  arranged  pinnately.  Most  of  these,  especially  in  large 
specimens,  are  again  pinnate  in  the  same  manner,  and  some  of  their 

♦  Having  recently  received  from  Dr.  KoUiker  the  spicula  prepared  from  the  original 
specimens  of  several  of  the  species  of  Leptogorgia  of  Edwards  and  Haimc,  including 
the  tyiK*  {L.  viminalis\  I  have  ascertained  that  of  tlie  fourteen  species  referred  by  tliem 
to  LeptogorgiiL,  at  least  five,  including  the  first,  belong  to  the  group  which  1  had  named 
Litigorgia,  Therefore  it  seems,  on  some  accounts,  best  to  restore  the  earlier  name,  al- 
though a  complete  change  in  the  definition  and  limits  of  tlie  genus  will  be  necessary. 
Of  their  otlier  species,  two  belong  to  Echinogorgia,  two  to  Pterogorgia^  one  apparently 
to  GorgoneOa^  wliile  three  are  unknown  to  me. — Reprint  (See  Am.  Jour.  Sci.,  vol. 
48,  p.  325,  November,  1869). 
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piniK'e  again  subdivide,  but  h^BS  regularly.  The  branchlets  are  all 
of  nearly  uniform  size,  slender  and  short,  somewhat  flattened  and  en- 
larged at  the  ends,  which  are  tridentate.  The  cells  are  very  small,  but 
form  well  marked  conical  verrucw,  arranged  in  two  alternate  rows  on 
most  of  the  branchlets,  but  sometimes  forming  only  single  marginal 
rows  on  the  terminal  ones.  Tho  front  and  back  sides  of  the  branches 
are  destitute  of  cells,  and  on  the  principal  ones  usually  show  a  well- 
marked  longitudinal  furrow.  Color  bright  red,  sometimes  tinged 
with  yellowish.  Height  of  the  largest  specimens  6  inches ;  breadth 
12 ;  diameter  of  the  main  branches  at  base  '12  of  an  inch ;  of  the  sec- 
ondary ones  '06 ;  of  the  terminal  ones  '04 ;  length  of  the  terminal 
branchlets  usually  about  "35,  rarely  '75. 

The  spicula  are  bright  red  w^ith  a  few  yellow  ones  intermixed.  The 
longer  double-spindles  are  rather  slender,  with  acute  ends,  and  cov- 
ered with  close  warts  arranged  in  about  six  distinct  whorls,  besides  the 
terminal  clusters ;  stouter  ones  smaller,  with  blunt  ends ;  polyp-spic- 
ula  bright  yellow,  slender,  with  few,  distant,  small  warts  or  papillae. 

The  longer  double-spindles  measure  •132™™  by  -048™™,  '132  by  '036, 
'120  by  -048,  -120  by  "042,  -108  by  -048,  '108  by  -042,  '108  by  -030; 
the  stouter  ones  -095  by  -042,  -084  by  -048,  -084  by  "042,  '078  by  -036, 
•060  by  -030 ;  the  polyp-spicula  '108  by  -033,  -108  by  '030,  -096  by  '024, 
•072  by  -018. 

Panama  and  Pearl  Islands, — F.  H.  Bradley,  J.  H.  Stembergh.    • 

This  species  resembles,  in  its  mode  of  branching,  Exigorgla  Mexi- 
cana  V.  and  JE  Daniana  V.,  but  is  much  more  slender  and  delicate, 
with  a  smoother  surface  and  denser  ccenenchyma,  and  is  very  distinct 
in  its  spicula,  its  color  is  also  very  different.  The  spicula  resemble 
closely  those  of  L,  eximia  V.  but  are  somewhat  more  slender  with 
the  warts  not  so  close.     The  external  characters  are  very  different. 

I  have  named  this  elegant  species  in  honor  of  the  excellent  wife, 
whose  sympathy  and  encouragement  were  the  chief  causes  that  in- 
duced me  to  devote  my  life  to  the  study  of  Nature. 

B.—Fldbdliform,  the  brancJiUts  mostly  coakscent  and  reticulated,  the  termimal  ones  fret, 

LeptOgorgia  Agasslzii  VemlL  (Litigoroia  AoA88izn,a8t  Ed). 
Bhipidogorgia  Agassizii  (pars)  Verrill,  Bulletin  Mus.  Comp.  ZooL,  p.  32,  Jan.,  1864. 
Gorgonia  Agassizii  (pars)  Vemll,  Proa  Boston  Soc.  Nat  Hist,  x,  p.  327,  1866. 

Plate  V,  figure  4. 
Corallum  forming  very  finely  and  regularly  reticulated  fans,  usually 
rounded  in  outline.     Several  flattened  main  branches  arise  from  the 
large  thickened  and  very  short  base  and  radiate  across  the  fan,  sub- 
dividing so  rapidly  and  regularly  that  they  cannot  often  be  traced 
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more  than  half  way  across,  before  becoming  lost  in  the  small,  even 
branchlets.  These  form  small,  angular  meshes,  usually  about  a  tenth 
of  an  inch  across,  but  often  smaller,  ordinarily  about  as  high  as  broad, 
but  sometimes  twice  as  high ;  at  the  outer  edge  the  branchlets  are 
free  for  about  an  eighth  of  an  inch,  with  expanded  tips,  and  have  a 
diameter  of  about  'OS  inch.  The  cells  are  small  but  conspicuous,  in 
the  form  of  small  oval  openings  at  the  summits  of  small  verruca?. 
They  are  thickly  scattered  over  the  whole  surface  of  the  frond,  except 
upon  the  large  branches  and  base,  where  they  are  few  and  distant. 
Color  deep  red  mingled  with  bright  yellow,  or  red  with  yellow  cells, 
the  relative  amount  of  red  and  yellow  varying.  Height  of  the  largest 
specimen  12  inches;  breadth  about  as  much;  width  of  main  branches 
near  the  base  '32 ;  diameter  of  branchlets  '04  or  -06  of  an  inch. 

Spicula  deep  red  and  bright  yellow ;  those  of  the  polyps  pale  am- 
ber. Most  of  the  spicula  are  rather  short,  thick,  and  blunt,  with  rel- 
atively large,  crowded  warts,  and  a  very  narrow  median  space.  The 
longer  spicula  are  not  so  blunt  as  the  others,  and  have  smaller  and  more 
numerous  warts.  The  longer  ones  measure  '120°""  by  -048,  'llO  by 
•048,  -108  by  '342,  '102  by  -064,  '084  by  '036 ;  the  stouter  ones  "090  by 
•084,  -084  by  -048  ;  the  double-heads  '048  by  -030,  ^036  by  -033  ;  polyp- 
spicula  -060  to  '084  long  by  -012  to  -024.  The  openings  of  the  cells 
are  from  •21'"'"  to  -35"^"'  in  diameter. 

Acapulco, — A.  Agassiz ;  Cape  St.  Lucas, — J.  Xantus ;  La  Paz, — J. 
Pedersen. 

Leptogorgia  media  VomiL  (Litiooroia  media,  ist  Ed.). 

Rhipidogorgia  media  Yerrill,  Bulletin  M.  0.  Z.,  p.  33,  Jan.,  1864. 
Gorgonia  media  Vcrrill,  Proc.  Bost  Soc.  N.  II.,  x,  p.  327,  1865. 

Corallum  regularly  reticulated  throughout,  with  larger  meshes,  form- 
ing broad  fans,  often  higher  than  wide,  and  frequently  lobed  and  more 
or  less  subdivided,  strengthened  by  large  midribs.  Several  principal 
branches,  which  are  large  and  compressed,  arise  from  near  the  base 
and  pass  divergently  through  the  greater  part  of  the  breadth  of  the 
frond.  The  branchlets  are  round  and  small,  and  nearly  all  coalescent 
except  the  short  terminal  ones,  forming  meshes  that  are  mostly  nearly 
square  and  usually  20  of  an  inch  in  diameter,  but  often  not  more  than 
•12,  and  sometimes  up  to  -80  in  height,  with  the  width  -20.  The 
branchlets  are  from  -06  to  -08  of  an  inch  in  diameter.  The  cells  form 
very  small  vemicie,  with  oval  opening  about  *006  in  diameter.  The 
largest  specimens  are  about  15  inches  high  and  12  broad.  Color  red 
or  brownish,  often  tinged  with  yellow,  especially  on  the  midribs. 

Spicula  very  small  and  blunt,  bright  red  and  deep  yellow  intermin- 
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glocl.  Longer  double-spindles  covered  with  numerous,  close  warts 
with  :i  niirrow  but  well  defined  median  space,  the  ends  blunt ;  stoater 
ones  nearly  as  large  an*!  with  similar  warts.  The  longer  double-spin- 
dles measure  -102"'"'  by  -042'""',  096  by  -042,  -084  by  -042,  -084  by 
•036 ;  the  stouter  ones  -084  by  '048,  072  by  -042,  -072  by  -036,  -OGO  by 
•036,   048  by  '024;  the  polyp-spicula  '060  to  '084  hj  -018  to  -024. 

Aeapulco, — \,  Agassiz;  Cape  St.  Lucas, — J.  Xantus;  La  Paz, — 
Maj.  Wm.  Rich ;  San  Salvador, — Capt.  J.  31.  Dow ;  Corinto,  Nicara- 
gua,— J.  A.  MeXiel ;  La  Paz, — J.  Pedersen. 

This  species  resembles  L,  Agassizli  more  than  any  other  species. 

Leptogorgia  eximia  Vcrriii.  (Litigorgia  eximia,  1st  Ed.). 

Plate  V,  ligure  20.     Plate  VI,  figure  2. 

Frond  broad  and  rounded,  composed  of  slender,  round  branches, 
wliich  are  openly  riticulated  throughout,  except  the  short  terminal 
branchlets  at  the  edges.  There  is  no  distinct  midrib,  all  the  branches 
being  nearly  uniform  in  size,  except  very  near  the  base,  which  rapidly 
subdivides  into  a  large  number  of  nearly  equal  primary  branches,  not 
distinct  from  the  secondary.  Occasionally  secondary  fronds  start  out 
from  the  sides  of  the  frond,  and  one  specimen  has  irregular,  crooked, 
simple  branchlets,  arishig  from  the  sides,  with  a  hollow  axis,  apparent- 
ly thi*  liabitations  of  some  parasite. 

The  reticulations  are  (juite  irregular  in  size  and  form,  frequently 
squarisli  or  rhomboidal,  from  '20  to  '25  of  an  inch  across,  but  more 
commonly  with  about  the  same  width  and  three  or  four  times  higher 
than  wide.  Many  short  free  branchlets  often  project  into  the  larger 
meslies.  The  terminal  branchlets  are  sometimes  free  for  an  inch,  but 
usually  nmch  less.  The  cells  are  small  and  usually  closely  arranged 
on  all  sides,  forming  small,  rounded  verruceaj,  which  are  slightly  prom- 
inent. Color  bright  red  or  vermilion.  The  largest  specimens  are 
about  10  inches  high  and  broad;  diameter  of  branchlets  "06. 

Spicula  bright  red,  with  a  few  light  yellow  ones ;  those  of  the  polyps 
light  yellow.  The  longer  double-spindles  rapidly  taper  to  the  acute 
ends,  and  are  covered  with  rather  large  warts,  which  are  not  crowded ; 
stouter  ones  much  smaller,  blunt  at  the  ends,  with  fewer  and  more 
crowded  warts.  Polyp-spicula  very  slender,  with  few  distant  warts. 
Tlie  longer  double-sjandles  measure  •138'""'  by  060,  -132  by  '054,  -132 
by  048,  -120  by  054,  '108  by  -048;  the  stouter  ones  '108  by  -054, 
•090  by  -048,  '060  by  '030 ;  double-heads  '060  by  '048,  -038  by  -036 ; 
polyi)-spicula  -072  to  '120  by  -012  to  024. 

Pearl  Islands,  6  to  8  fathoms,  by  divers, — F.  H.  Bradley. 
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This  beautiful  Rpecics  resembles  in  its  reticulations  JO,  media  V.,  but 
the  meshes  are  usually  larger  and  the  coral  has  a  more  open  and  flex- 
ible appearance.  It  also  differs,  in  all  the  specimens  seen,  in  having 
no  distinct  midribs  or  large  branches.  Tlie  spicula  are  quite  distinct, 
and  resemble  those  of  2/.  Florce  much  more  closely. 

Leptogorgia  Adamsii  VeniiL    (Litigoeoia  Adambii,  ist  Ed.). 

Rhipvlogonjia  Agiiaaizii  (pars)  Verrill^  Bull.  Miis.  Comp.  Zool,  p.  32, 1864;  Proc.  Boat 
Soc.  Natiirul  History,  x,  p.  327,  1 866. 

Rhipidogorgia  ventalina  Duch.  and  Mich.,  Supplement  auz  Mem.  sur  Corolliarios  des 
Antilles,  1804,  p.  20,  Tab.  iv,  fig.  3,  (iion  G.  ventalina  Linn.,  Pallas,  Espor,  eta,  nee  B. 
ventalina  Edw.  and  llaime). 

Gorgonia  (Litigorgia)  Adamsi  Verrill,  Am.  Jour.  Sci.,  xlv,  p.  415,  May,  1868. 

Plate  V,  figure  6.     Plate  VI,  figure  4. 

Corallum  forming  large,  broad,  rounded  fans,  with  very  small 
reticulations.  Very  young  specimens,  with  fronds  one  to  four  inches 
across,  usually  have  a  rounded  outline,  nearly  as  high  as  broad,  often 
very  regular  and  almost  circular,  and  in  this  stage  have  a  few  prin- 
cipal branches,  radiating  from  close  to  the  base,  scarcely  compressed, 
and  traceable  about  half  way  across  the  frond,  but  often  for  not  more 
than  a  fourth  of  the  breadth.  The  branchlets  are  all  very  slender  and 
uniform  in  size  throughout,  producing,  by  their  fine,  regular  reticula- 
tions, a  very  elegant  effect.  The  terminal  branchlets  are  free  and 
usually  project  about  a  tenth  of  an  inch.  The  reticulations  arc 
mostly  square  or  polygonal,  sometimes  rounded,  and  average  '06  to 
•10  of  an  inch  across,  and  the  branchlets  are  ordinarily  about  '03  in 
diameter,  but  often  less. 

Adult  specimens  have  large,  slightly  compressed  principal  branches, 
which  arise  from  near  the  base,  and  diverging  through  the  frond,  throw 
off  large  secondary  branches  which  spread  often  at  nearly  right 
angles.  Sometimes  these  coalesce,  forming  large,  somewhat  quad- 
rangular areas,  two  or  three  inches  across,  and  filled,  like  the  rest  of 
the  frond,  with  fine  reticulations.  Occasionally  secondary  fronds 
arise  from  the  sides  and  spread  at  right  angles,  other  secondary  fronds 
occasionally  appear,  like  nearly  circular  rosettes,  attached  only  by  the 
centre  to  the  side  of  the  primary  frond. 

The  largest  specimens  are  20  to  22  iiiches  high,  and  20  to  26  broad; 
the  large  branches  '3  to  '4  thick;  the  trunk  at  base  1  inch  to  1*6. 

Color  light  purj)le,  usually  with  the  terminal  branchlets  light  yel- 
low, sometimes  yellowish  over  the  whole  surface.  In  life,  one  speci- 
men was  "  bright  crimson,  polyps  deep  orange," — F.  H.  B. 

Spicula  light  purple  and  yellow,  sometimes  the  same  spiculum  has 

Tbans.  Connecticut  Acad.,  Vol.  I.  60  Junb,  1868. 
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its  opposite  ends  of  these  two  colors.  Longer  double-spindles  with 
slender  and  acute  ends,  the  warts  rouii:li  and  not  very  cloHe,  tbough 
more  so  than  in  L,  exwiia  V. ;  the  warts  nearest  the  narrow  median 
space  are  considerably  largest.  The  stouter  ones  are  much  smaller, 
and  also  acute.  Polyp-spicula  light  amber,  very  slender.  With  the 
larger  spicula  are  many  small,  short  ones,  with  only  a  single  wreath  of 
warts  at  each  end. 

The  longer  spicula  are  -160"'"'  by  -036,  -156  by  -048,  -120  by  -036, 
•132  by  -042  ;  stouter  ones  -096  by  -048,  •072  by  -036;  the  smaller 
•048  by  -024. 

Panama, — C.  B.  Adams,  J.  H.  Steriibergh,  F.  H.  Bradley ;  Pearl 
Islands,  C  to  8  fathoms  by  divers,  large ;  and  Zorritos,  Peru, — F.  H. 
Bradley ;  Punta  Arenas  and  Corinto,  Nic, — J.  A.  McNicL 

This  is,  when  w^ell  grown  and  perfect,  a  very  elegant  and  beautiful 
species.  The  reticulations  are  of  about  the  same  size  as  those  of  L, 
Afjfcissizii,  but  the  branchlets  are  more  slender  and  the  cells  smaller. 
The  character  of  the  midribs  is  also  different,  but  the  best  characters 
for  distinijuishins:  them  are  found  in  the  forms  and  structure  of  the 
spicula,  which  are  very  different  in  the  two  species.  It  has  some  re- 
semblance in  form  and  color  to  Pte.rofforgiaflaheUtim  of  the  West  In- 
dies, but  the  spicula  separate  them  generically. 

I  have  dedicated  this  to  the  memory  of  the  lamented  Pro£  C.  B. 
Adams,  who  was,  perhaps,  the  first  to  bring  it  to  this  country.  His 
specimens  are  in  the  musenm  of  Amherst  College. 

Xieptogorgia  rutila  Vcrria    (Litioorgia  Adamsh^  var.  rutila,  1st  Ed.). 
Rhipidogorgia  /4^(wstzu  (par*)  Verrill,  op.  cit,  p.  32. 

Plate  VI,  figure  5. 

Tlie  specimens  from  Acapulco  are  bright  light  red  in  color  (between 
minium  and  vermillion)  and  differ  in  several  other  respects.  The 
branches  are  not  so  slender  and  the  reticulations  are  smaller  and  more 
regular,  the  cells  also  are  more  crowded,  prominent,  and  distinctly 
bilobed.  In  these  external  characters  it  resembles  L.  Affassizii,  but 
the  cells  are  not  quite  so  large  and  the  branchlets  more  slender.  The 
axis  is  amber-color  and  translucent  in  the  branches. 

The  spicula  are  mostly  light  red,  variable  in  size  and  shape,  mostly 
rather  slender.  Long  double-spindles  rather  slender  and  acute,  with  a 
wide  median  space ;  each  end  has  three  or  four  whorls  of  warts,  those 
next  to  the  median  space  considerably  largest,  the  others  diminishing 
to  the  ends.  Stouter  double-spindles  about  as  thick  but  shorter,  blunt, 
mostly  with  but  two  whorls  at  each  end,  the  inner  ones  much  the 
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largest,  the  outer  ones  close  to  the  ends ;  median  space  rather  wide. 
There  are  numerous  much  smaller  spicula,  with  a  well  marked  median 
space,  and  a  whorl  of  warts  on  eacli  end,  which  are  more  or  less  con- 
fused with  a  (bluster  of  terminal  warts.  Sometimes  the  terminal  warts 
form  a  small  terminal  whorl.  Polyj>-spicula  light  red,  slender,  acute, 
slightly  papillose. 

The  long  douhle-spindles  measure  •166'""'  by  '048,  '121  by  '048,  -144 
by  -042,  -103  by  -030;  the  stouter  ones  -090  by  -042,  '078  by  -042,  -072 
by -0:^0;  the  small  ones  '054  by  -028,  -048  by  '024,  "036  by  '024. 

C. — Flabdliform,  loosely  and  coarsely  reticulated;  terminal  brancMets  free.     CeUa  flat  or 
but  slightly  raised. 

LeptOgorgia  Stenobrochis  Vorrill.    (Litioorgia  stknobhocuis,  Isted.). 

Gorgonia  stenobrocJiis  Val.,*  Voyage  de  la  Venus,  pi.  12,  fig.  1,  1». 
Bhipidogorgia  sfenobrachis  Val.;  Edwards  and  Haime,  Corall,  i,  p.  176,  1858;  Verrill, 
BuUetin  M.  C.  Z.,  p.  32 ;  and  Proc.  Bost  Soc.  N.  H.,  x,  p.  327.    (Misspelled.) 
E.  EngU:man7u  Iloni,  Proc.  Pliil.  Acad,  18G0,  p.  233.    (Perhaps  distinct). 
Gorgonia  (Eagorgia)  stenobradtis  Verrill,  Am.  Jour.  ScL,  xlv,  p.  414,  May,  1868. 

Corallum  forming  large,  openly  reticulated  fans,  with  stout,  sub- 
parallel,  upright  branches,  and  long,  oblong  or  rectangular  meshes. 

In  young  specimens  the  trunk  is  divided  close  to  the  base  into  two 
or  more  principal  branches,  which  give  off  irregularly  numerous  bran- 
ches of  nearly  the  same  size,  so  that  the  main  branches  very  soon  blend 
with  the  others  and  can  be  traced  only  for  a  short  distance.  The 
secondary  branches  and  the  branchlets  start  out  nearly  at  right  angles, 
and  then  suddenly  bend  upright  and  become  parallel  with  the  preced- 
ing branches.  The  cross  branchlets  project  nearly  at  right  angles, 
connecting  the  branches  together  at  intervals  varying  from  '5  to  2 
inches,  so  that  the  meshes  have  openings  of  tliese  lengths,  and  about 
•20  to  '25  \^4de.  The  termk  al  branches  are  of  about  the  same  size  as 
the  other  branches  and  free  tb.-  the  distance  of  one  or  two  inches. 
The  branches  and  branchlets  are  oft^n  nearly  round,  at  other  times 
comj)ressed  in  the  plane  of  the  frond,  or  even  at  right  angles  to  it. 

The  cells  are  small,  very  numerous,  arranged  closely  in  many  rows 
along  each  side  of  the  branches  and  branchlets,  but  nearly  covering 
the  latter.  They  are  mostly  flat,  but  occasionally  the  borders  are 
slightly  raised.  Median  naked  space  well  marked  and  often  having 
strong  longitudinal  furrows.  Color  dull  yellow,  often  tinged  with 
purple,  frequently  stained  dark  umber-brown  in  drying.  In  life, 
**  brownish  yellow  to  faint  salmon,  polyps  light  yellow," — F.  H.  B. 


*  The  locality  given  (New  Zealand)  is  probably  an  error.     Spicula  of  the  original 
typo  agree  well  witli  the  ordinary  forma — Reprint 
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rallom  very  branching,  often  in  the  form  of  a  densely  branched 
>  or  bush,  but  frequciutly,  especially  when  young,  more  or  less  fla- 
jmL     The  base  is  usually  large  and  spreading,  and  quite  fre- 
;ly  several  distinct  trunks  arise  from  the  same  base,  forming  a 
clump.     The  trunk  is  very  short  and  soon  divides  into  several 
,  divergent  branches,  which  are  nearly  round,  but  sometimes  a 
flattened,  often  more  or  less  crooked,  and  give  off  from  their 
at  distances  of  about  a  fourth  of  an  inch  apart,  numerous  short, 
liar,  crooked,  and  nearly  quadrangular  branchlets.     Many  of 
become  longer  and  larger  than  the  rest,  and  again  subdivide  in 
ime  way.     The  ultimate  branchlets  are  usually  about  '08  of  an 
n  diameter,  and  from  half  an  inch  to  an  inch  long,  but  occasion- 
inches.     The  terminal  branchlets  are  mostly  somewhat  acute  at 
ids.     The  cells  form  small  rounded  verrucse,  which  are  quite  prom- 
and  closely  arranged  in  two  series  on  each  side  of  the  branches, 
I  them  a  quadrangular  appearance.     On  the  larger  branches  the 
5®  are  more  scattered  and  irregularly  arranged.    The  openings 
ostly  on  the  upper  side  of  the  verrucas,  and  laterally  compressed. 
>ranches  and  most  of  the  branchlets  have,  along  the  naked  me- 
jpace,  a  well-marked  longitudinal  furrow,  in  which  there,  is  usu- 
slender  longitudinal  ridge.     The  axis  is  light  wood-color  at  the 
blackish  in  the  main  branches,  slender  and  light  wood-brown  in 
'anchlets.     The  ccenenchyma  is  almost  always  either  uniformly 
I  white  or  deep  purplish  red,  but  occasionally  pink  specimens 
One  specimen  has  the  lower  branches  and  base  white,  the  mid- 
\  of  the  trunk  and  the  branches  arising  from  it  purplish  red, 
upper  part  of  the  trunk  and  terminal  branches  white,  showing 
vely  that  the  white  and  red  specimens  are  all  one  species.     A 
Hiimen  of  the  red  variety  is  8  inches  high  and  16  broad,  with 
branches  '15  in  diameter;  another  is  13  inches  high  and  10 
th  the  main  branches  '22  in  diameter.     Most  specimens  do 
\  6  inches  in  height  and  about  the  same  in  breadth, 
warfed  specimens  sometimes  occur  that  are  3  or  4  inches 
the  main  branches  '08,  and  the  branchlets  '05  of  an  inch  in 
ut  agreeing  in  other  respects  with  the  ordinary  forms. 
ila  in  the  white  variety  are  all  white ;  in  the  red  variety 
,    the  polyp-spic'ula  bright   yellow.     The   long   double- 
bnt  little  longer  than  the  others,  not  very  acute  at  the 
►vered  with  distinctly  separated,  large,  warty  tubercles, 
stouter   doubk^spindles  are  more  blunt  and  more 
with  warts,  which  are  still  separate.     Polyp-spindleH 
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Hciglit  of  the  largest  8pccimenfl  about  2  feet;  breadth  about  the 
same ;  diameter  of  branchlets  "15  of  an  inch. 

The  spicula  are  reddish  purple  and  light  yellow  intermingled,  both 
colors  sometimes  occurring  on  one  spiculuin.  Long  double-spindles 
somewhat  slender,  acute  at  the  ends,  with  a  rather  wide  median  space; 
warts  distant,  formnig  about  three  whorls  around  each  end,  those  next 
the  middle  much  the  largest.  Shorter  double-spindles  thick  and  blunt, 
with  a  wide  median  space,  on  each  side  of  which  there  is  a  whorl  of 
large  thorny  warts ;  beyond  these  is  a  small  \*Teath  of  much  Bmaller 
warts,  close  to  the  ends,  and  often  confused  with  the  terminal  cluster 
of  few  small  warts.  In  addition  to  these  there  are  many  much  small- 
er double-spindles,  with  two  well  separated  whorls  of  small  warts  on 
each  end,  one  of  which  is  nearly  termuial  and  much  the  smallest. 

The  long  double-spindles  measure  •121'"'"  by  -036,  and  '108  by  •036; 
the  stouter  double-spindles  -384  by  '048,  -072  by  •048,  -061  by  -048,  and 
084  by  -042 ;  the  small  ones  '036  by  '024. 

Zorritos,  Peru ;  Panama ;  and  Pearl  Islands,  in  6  to  8  fiithoms,  by 
divers,  large, — F.  II.  Bradley ;  Panama, — J.  H.  Stembergh,  A.  Agas- 
siz ;  Coriiito  and  Punta  Arenas, — J.  A.  McNiel ;  San  Salvador, — Capt 
J.  M.  Dow;  Acapulco, — A.  Agassiz. 

Leptogorgia  stenobrochis,  vex.  Englemanni.   (Litigobgia,  istEd.). 

The  origmal  specimen,  described  by  Mr.  Horn,  and  others  from  Aca- 
pulco and  Panama  differ  slightly  from  the  ordinary  forms  from  Panama 
in  having  smaller  and  usually  less  elongated  reticulations.  The  branch- 
es are  also  more  compressed  and  in  some  specimens  thicker,  though  not 
constantly  so.  The  cells  are  very  numerous,  thickly  scattered  over 
the  whole  surface  of  the  branches,  but  sometimes  leaving  a  narrow 
median  space.     Tliey  are  oblong  and  slightly  prominent. 

The  color  is  reddish  brown,  yellowish  brown,  or  dull  brownish  yel- 
low tinged  with  reddish. 

The  spicula  are  light  yellow  and  deep  red  intermingled,  and  agree 
nearly  with  those  of  the  ordinary  variety  in  form,  but  are  smaller. 

D.— -Imperfectly  flabeaiform,  the  branches  pinnate  or  imperfectly  hipinntUe,  not  rttiaaa- 
ted;  brcmchleta  rather  short     OeUe  somewhat  prominent 

Leptogorgia  ramiilus  VeniiL   (Litioobgia  ramulus,  ist  ea). 

Gor^onia  ramvlus  VaL,  Comptes-rendus,  t  xli,  p.  12;  Edwards  et  H.,  Condliaries,  i, 
p.  160,  1857;  Vorrill,  BuUotin  M.  C.  Z^  p.  38;  Proceedings  Boston  Soc.  NaL  Uist,  x, 
p.  326,  1866. 

Gorgonia  humilis  VerriU,  Mom.  Boston  Soa  Nat  Hist,  i,  p.  6,  1864,  (nan  Dana). 
f  I/^ph^orgia  Panamensis  Duch.  and  MIcIl,  Supl.  OoralL  dos  Antilles,  p.  19,  Tab.  iv. 
fig.  1,  1864,  (the  red  variety). 
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Corallum  very  branching,  often  in  the  form  of  a  densely  branched 
shrub  or  bush,  but  frequently,  especially  when  young,  more  or  less  fla- 
belliform.  The  base  is  usually  large  and  spreading,  and  quite  fre- 
quently several  distinct  trunks  arise  from  the  same  base,  forming  a 
thick  clump.  The  trunk  is  very  short  and  soon  divides  into  several 
large,  divergent  l)ranche8,  which  are  nearly  round,  but  sometimes  a 
little  flattened,  often  more  or  less  crooked,  and  give  off  from  their 
sides,  at  distances  of  about  a  fourth  of  an  inch  apart,  numerous  short, 
irregular,  crooked,  and  nearly  quadrangular  branchlets.  Many  of 
these  become  longer  and  larger  than  the  rest,  and  again  subdivide  in 
the  same  way.  The  ultimate  branchlets  are  usually  about  '08  of  an 
inch  in  diameter,  and  from  half  an  inch  to  an  inch  long,  but  occasion- 
ally 2  inches.  The  terminal  branchlets  are  mostly  somewhat  acute  at 
the  ends.  The  cells  form  small  rounded  verrucie,  which  are  quite  prom- 
inent and  closely  arranged  in  two  series  on  each  side  of  the  branches, 
giving  them  a  quadrangular  appearance.  On  the  larger  branches  the 
verrucic  are  more  scattered  and  irregularly  arranged.  The  openings 
are  mostly  on  the  upper  side  of  the  verrucie,  and  laterally  compressed. 
The  branches  and  most  of  the  branchlets  have,  along  the  naked  me- 
dian space,  a  well-marked  longitudinal  furrow,  in  which  there  is  usu- 
ally a  slender  longitudinal  ridge.  The  axis  is  light  wood-color  at  the 
base,  ])lackish  in  the  main  l)ranche8,  slender  and  light  wood-brown  in 
the  branchlets.  The  ccenenchyma  is  almost  always  either  uniformly 
grejish  white  or  deep  purplish  red,  but  occasionally  pink  specimens 
occur.  One  specimen  has  the  lower  branches  and  base  white,  the  mid- 
dle part  of  the  trunk  and  the  branches  arising  from  it  purplish  red, 
and  the  upper  part  of  the  trunk  and  terminal  branches  white,  showing 
conclusively  that  the  wliite  and  red  specimens  are  all  one  species.  A 
large  specimen  of  the  red  variety  is  8  inches  high  and  10  broad,  with 
the  main  branches  '15  in  diameter;  another  is  13  inches  high  and  10 
broad,  with  the  main  branches  '22  in  diameter.  Most  sj^ecimens  do 
not  exceed  6  inches  in  height  and  about  the  same  in  breadth. 

Small  dwarfed  specimens  sometimes  occur  that  are  3  or  4  inches 
high,  with  the  main  branches  '08,  and  the  branchlets  '05  of  an  inch  in 
diameter,  but  agreeing  in  other  respects  with  the  ordinary  forms. 

The  spicula  in  the  white  variety  are  all  white ;  in  the  red  variety 
light  purple,  the  polyp-spicula  bright  yellow.  The  long  double- 
spindles  are  but  little  longer  than  the  others,  not  very  acute  at  the 
ends,  thickly  covered  with  distinctly  separated,  large,  warty  tubercles, 
axis  small.  The  stouter  double-spindles  are  more  blunt  and  more 
closely  covered  with  warts,  which  are  still  separate.     Polyp-spindleB 
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Blender,  distantly  papillose.  The  longer  double-epindles  measure 
•108"*"^  by  -042'"'",  -102  by  -042,  '096  by  -036,  '090  by  -042,  "084  by 
•030 ;  the  stouter  ones  '084  by  -048,  -078  by  -036,  *072  by  -042. 

Panama  and  Pearl  Islands. — F.  H.  Bradley ;  Panama, — J.  H.  Stem- 
bergh;  Zorritos,  Peru, — F.  II.  Bradley;  Acapulco, — ^A.  AgassLe; 
(?)  Cape  St.  Lucas, — J.  Xantus;  San  Salvador, — Capt.  J.  M.  Dow; 
Corinto, — J.  A.  McXiel. 

The  two  very  distinct  colors  assumed  by  this  species  are  somewhat 
remarkable  and  may  serve  to  divide  it  conveniently  into  two  varieties : 
1st,  the  ordinary  white  form ;  2nd,  the  red  variety.  But  as  shown 
above  these  colors  may  bo  found  on  a  single  specimen,  and  are  not 
accompanied  ])y  any  other  constant  differences.  The  red  variety  is 
possibly  the  fonn  described  as  Lophogorgia  Panamefisis  bv  Du- 
chassaing  and  Michelotti,  but  does  not  agree  well  with  their  figure. 

Their  brief  and  very  imperfect  diagnosis  is  as  follows :  "  Kamosa, 
ramis  distinctis  sub-comprcssis,  majoribus  4,  minoribus  2  millimetris 
latis,  colore  rubro.     In  insula  Flamenco,  prope  Panama." 

All  the  specimens  from  Zorritos  arc  of  the  red  variety,  and  agree  well 
with  those  of  Panama,  except  that  they  are  mostly  somewhat  smaller 
and  more  slender. 

The  specimens  from  Acapulco  and  Cape  St.  Lucas  differ  considerably 
in  appearance  from  those  of  Panama.  The  brav.chlets  are  shorter  and 
thicker,  length  '2  to  "5  of  an  inch,  thickness  '08,  often  somewhat  clavate. 
Cells  nearly  uniformly  distributed  on  all  sides  of  the  branchlets,  smaller 
and  less  prominent,  distinctly  bilobed.  Color  deep  red,  some  of  the 
spicula  bright  yellow.  This  may  possibly  prove  to  be  a  distinct  8j»e- 
cies  when  a  good  series  can  be  examined. 

The  specimens  in  the  Museum  of  Comparative  Zoology,  formerly 
described  as  Gorgonia  humilis,  and  supposed  to  have  come  from 
Charleston,  S.  C,  appear  to  be  identical  with  specimens  from  Panama. 
The  former  locality  is  probably  altogether  erroneous. 

LeptOgorgia  pumila  Vonill,  sp.  uov.    (Litioorgia  pumila,  1st  Ed.). 

Plate  V,  figure  8. 

Corallum  low,  densely  branched,  imperfectly  flabelliform,  a  few  of 
the  bninchlets  coalesccnt,  forming  irregular,  coarse  reticulations. 
Several  crooked  principal  branches  arise  near  the  base  and  subdivide 
in  an  irregularly  pinnate  manner,  the  branchlets  being  about  a  fourth 
of  an  inch  apart  and  from  a  fourth  to  one  inch  long.  These  are  rather 
thick,  rounded,  quadrangular,  mostly  curved,  and  spread  at  a  wide 
angle.  The  cells  form  small,  rounded  verruca?,  which  are  but  little 
prominent  and  not  crowded,  alternating  in  two  rows  along  each  side 
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of  the  branches.  The  largest  specimen  is  5  inches  high  and  the  same 
in  breadth;  diameter  of  the  main  branches  '15;  of  the  branchlets  '08. 
Color  bright  red,  the  surface  sometimes  fading  to  yellowish  red. 

The  spicula  are  mostly  light  purplish  red,  mixed  with  a  few  light 
yellow  ones;  polyp-sphidles  light  amber-color.  The  longer  double- 
spindles  resemble  those  of  the  preceding  species,  but  are  relatively 
larger  and  more  acute.  They  are  closely  covered  with  large  warts, 
with  a  rather  wide  median  space.  The  stouter  double-spindles  are 
similar,  but  blunter  at  the  ends ;  with  them  are  many  small,  white 
double-spindles  with  only  one  wreath  of  warts  near  the  ends.  The 
longer  double-spindles  are  -138'"'"  by  -048,  -132  by  -054,  -120  by  '048, 
•120  by  042,  '114  by  '039;  stouter  ones  '132  by  '060,  -108  by  '043, 
•102  by  048,  '096  by  -054,  -081  by  '042. 

Zorritos,  Peru, — F.  II.  Bradley. 

Tiiis  sj)ecies  is  allied  to  the  last,  and  branches  in  a  similar  manner, 
but  has  thicker  branchlets,  with  larger  and  more  widely  separated 
verrucuj,  which  are  less  ])rominent  and  open  outward.  The  branchlets 
are  scarcely  quadrangular,  the  spicula  ditfc'rent  in  form,  and  the  coa- 
lescence of  the  branches,  common  in  this,  is  very  rare  in  L,  ramulus, 

LeptOgorgia  diffusa  Verrill,  ap.  nov.     (LiTKWRGiA  DIFFUSA,  Ist  Ed.). 

Plate  V,  figure  6.     Plate  VI,  figure  3. 

Corallum  loosely  ramose,  the  branchlets  subpiimate,  producing  an 
open,  shrul)-like  form.  The  trunk  divides  near  the  base,  in  the  orig- 
inal specimen,  into  two  main  branches  and  these  again  fork.  The 
branches  give  off  pinnately,  at  distances  of  half  an  inch  to  an  inch 
apart,  slender  branchlets,  which  are  flattened  and  spread  at  nearly 
right  anghjs,  varying  in  length  from  a  quarter  inch  to  three  inches 
before  subdividing,  as  some  of  them  do,  into  secondary  pinnte.  The 
main  branches  are  round,  but  the  branchlets  are  much  compressed  and 
slender.  The  cells  form  rather  large  verruca^,  which  are  enlarged  at 
base  and  quite  ])rominent,  not  crowded,  and  arranged  in  two  alterna- 
ting rows  on  each  side  of  the  main  branches,  but  in  only  one  row  on 
each  edge  of  the  branchlets,  which  therefore  appear  serrate  on  account 
of  the  broad-based  cells.  There  is  a  very  distinct  sulcus  on  the  larger 
branches.  Tiie  spec^imen  is  5  inches  high  and  6  broad;  diameter  of 
the  main  branches  '10;  width  of  branchlets  -06.     Color  bright  red. 

The  spicula  are  all  bright  red,  resembling  those  of  L.  ramulus,  but 
larger  and  relatively  stouter.  The  longer  double-spindles  are  long, 
covered  with  large  papilhc  or  warts,  those  next  to  the  median  space 
largest.  Stouter  double-spindles  decidedly  blunt,  closely  covered  by 
large,  rounded,  rough  warts.     Polyp-spicula  slender,  bright  yellow. 


398  Verrilly  Notes  on  RadicUa, 

The  longer  spicula  are  •144°'"^  by  -042,  -132  by  -064,  "120  by  -054,  -108 
by  -048;  stouter  ones  -114  by  '064,  -084  by  •04«,  -072  by  -054 ;  polyp- 
spicula  -180  by  -036,  '144  by  '030,  -114  by  -024. 

Pearl  Islands,  Bay  of  Panama, — F.  IL  Bradley;  Gulf  of  Nicoya, 
by  divers,  larp^er, — J.  A.  McNiel. 

Readily  distinij^uished  by  its  lax  branches,  and  distant,  slender, 
flattened  branchlets,  serrated  by  the  distant,  uniserial  verrucae. 

Leptogorgia  Califoniica  Vomii,  Bp.  nov.  (Litiqoroia  CAUFoaN-icA,  ist  Ed.)L 

Plate  V,  figure  10. 

Corallum  somewhat  flal>ellifbrm,  low,  subpinnately  branched,  the 
branchlets  ascending,  not  coaloscent.  The  branchlets  are  nearly  round 
and  usually  curve  outwanl  at  first.  They  are  from  1  to  2  inches  long, 
before  branching,  and  from  '08  to  '10  thick.  Cells  flat,  scarcely  rising 
above  the  general  surface,  arranged  in  about  three  rows  along  each 
side  of  the  branchlets.  The  apertures  in  contraction  often  appear 
stellate.  The  naked  median  region  is  quite  narrow.  Color  reddish 
purple,  often  with  a  narrow  yellow  streak  along  the  centre  of  the 
median  space.     Height  4  to  6  inches. 

Tlie  spicula  are  mostly  reddish  purple,  some  are  half  yellow,  others 
entirely  so.  The  longer  double-spindles  are  slender,  scarcely  acute, 
with  a  wide  median  space,  which  is  bordered  by  two  whorls  of  large, 
rough,  distant  warts.  Close  to  each  end  and  distant  from  the  preced- 
ing, there  is  a  much  smaller  whorl  of  small  warts,  while  the  ends  ter- 
minate with  two  or  three  similar  small  warts.  Stouter  double-spindles 
thick  and  blunt,  with  two  wreaths  of  warts  on  each  end,  closely 
crowded  together,  tht)se  next  the  narrow  median  space  much  the  larg- 
est. Polyp-spioula  slender,  light  yellow,  with  few,  small,  distant 
papilla).  Compound  cross-shaped  spicula  occasionally  occur,  which 
have  short  blunt  rays,  with  rough,  irregular  warts.  The  longer  double- 
spindles  measure  -lOrt  by  -048""",  -090  by  -042,  '084  by  "040,  -084  by 
•036;  -096  by  '036;  stouter  double-spindles '096  by  '048,  '072  by  -036, 
'078  by  -042,  084  by  048;  the  crosses  -072  by  '006,  and  '054  by  -048. 

Cape  St.  Lucas, — J.  Xantus ;  Margarita  Hay, — A.  Garret. 

E. — Thit  terminal  branchlets  slender  and  elongated.     Cells  scarcely  ^trominenL 

Leptogorgia  alba  VernlL  (Litigoegia  lkvis,  l8t  EcL). 

f  Lophogorgia  alba  DucIl  and  Mich.,  op.  cit,  p.  19,  Tab.  lY,  fig.  2, 18C4  {non  Cforgonia 
alba  Lam.). 

Gorgania  rigida^  var,  Imiis  Verrill,  Proc.  Bost.  Soc.  Nat  Hist.,  x,  p.  327,  1866. 

Plate  V,  figure  7. 

Conillum  flabelliform,  with  long,  slender,  virgate,  somewhat  fasci- 
culated branchlets.     Tlic  trunk  is  small,  otlen  nearly  round,  sometimes 
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compressed,  and  has  a  small,  thin  base.  It  soon  gives  off  from  each 
side,  in  a  somewhat  pinnate  manner,  several  main  branches,  nearly 
as  larp:c  as  itself.  Those  nearest  the  base  are  usually  about  a  quarter 
of  an  inch  apart,  and  spread  at  a  large  angle ;  those  higher  up  are 
more  distant  and  curving  outward  at  the  base  afterwards  bend  upward. 
The  branches  subdivide  in  a  similar  manner,  and  some  of  the  branch- 
lets  again  subdivide.  The  smaller  branches  and  branchlcts  are  of 
about  the  same  size  and  all  have  a  tendency  to  become  parallel  by 
bending  upward.  The  t<?rminal  branchlcts  are  from  1  to  5  inches 
long  without  subdivisions,  but  mostly  2  or  3  inches  long  in  ordinary 
specimens,  with  a  diameter  of  al)out  -05,  but  often  smaller.  The  cells 
are  often  perfectly  flat,  but  usually  form  small,  slightly  prominent 
verrucje,  with  a  small  oblong  opening.  They  are  not  crowded  and 
arranged  alternately  in  two  rows  on  each  side  of  the  bninchlets,  but 
on  the  large  branches  they  become  more  crowded  and  often  form 
four  rows  on  each  side.  The  axis  is  slender,  light-wood  color  at  the 
base,  dark  brown  in  the  branches,  yellowish  and  setiform  in  the 
branchlcts.  Coenenchyma  thin.  The  largest  specimens  are  about  12 
inches  high  and  15  broad,  with  the  trunk  and  main  branches  '10  and 
"12  in  diameter.  Ordinary  specimens  are  about  4  to  6  inches  high  and 
"broad.  Dwarf  specimens  occur  in  which  the  trunk  is  only  '05  in  diam- 
eter, and  the  branchlcts  '03.  The  specimens  in  all  cases  appear  to  be 
white ;  the  colored  forms,  referred  to  it  formerly,  prove  to  be  a  dis- 
tinct species  (/iTw^or^/a  Bradleyi),  In  life,  "the  stem  is  very  light 
pink,  heads  deep  pink,  polyps  transparent," — F.  H.  B. 

Tlie  spicula  are  white,  resembling  those  of  L.  ramidus^  but  longer 
and  more  acute,  with  the  papilUe  less  crowded.  The  longer  double- 
spindles  are  variable  in  size,  some  of  them  being  •138"''"  by  '048"'™, 
•144  by  •036,  '120  by  -048,  and  ^168  by  '000;  the  stouter  double-spin- 
dles '108  by  060,  and  '102  by  ^048 ;  some  of  the  small  ones  are  '048 
by  '024,  and  many  are  still  smaller. 

Panama  and  Pearl  Islands, — F.  H.  Bradley ;  Gulf  of  Nicoya  and 
Corinto, — J.  A.  McNiel ;  San  Salvador, — Capt.  J.  M.  Dow. 

This  specii's  resembles  in  form  Euyorrfia  Bradleyi^  from  which,  by 
its  color  and  very  different  spicula,  it  may  be  readily  distinguished. 
In  color  it  is  like  the  white  variety  of  Z.  ramulus^  but  differs  in  its 
mode  of  branching,  in  its  long,  slender,  rounded  branchlcts,  and  less 
prominent  cells. 

Whether  the  Lophogorgia  alba  Duch.  and  Mich,  be  this  species  or 
the  white  variety  of  O,  ramuJus,  I  am  unable  to  determine  with  cer- 
tainty, but  have  referred  it  to  this  mainly  on  accomit  of  the  size  of 
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the  branches.     TJieir  brief  diagnosis  is  as  follows :  "  Kamosay  venta- 
lina,  alba,  calycibus  prominulis,  sparsis.     Hab.  ])rope  Panama.^' 

"Height  10  centim.,  branches  all,  as  well  as  trunk,  2  mill,  broad." 
Tlie  name,  a^da^  was  used  by  Lamarck  for  a  "  Gorgoniay'*  of  which 
the  generic  affinities  are  still  unknown,*  and,  therefore,  cannot  with 
propriety  be  used  for  this,  even  if  it  was  intended  for  the  present 
species.  Esper  also  gave  the  name,  Gorgonia  pahna^  var.  aiba^  to  a 
form  which  proves  to  be  distinct  from  Ids  G.  palma, 

Leptogorgia  flexilis  VorriU,  sp.  nov.     (Litigorgia  FIJ2X1LIS,  Ist  Ed.). 

Plate  V,  figure  11. 

Corallum  when  young  flabc^lliform,  with  slender,  elongated,  erect 
branches;  when  large  scarcely  flabelliform,  often  bushy  or  fascic- 
ulated, with  long,  slender,  drooping  branches.  The  trunk  gives  off  at 
distances  varying  from  a  quarter  inch  to  an  inch,  alternately  from 
each  sidr»,  large  primary  branches,  some  of  which  are  often  nearly  as 
large  as  the  main  stem.  These  arise  mostly  at  an  acute  angle  and 
give  otf  secondary  branches  in  the  same  way,  but  at  greater  dista ices, 
mostly  1  or  2  inches.  These  branches  again  subdivide,  giving  off  in 
a  subpinnate,  often  secund  manner,  a  few  very  long,  round,  slender, 
nearly  parallel  branchlets,  nearly  as  large  as  themselves,  and  from  10 
to  12  inches  in  length  without  subdivisions.  These  diminish  very 
gradually  toward  the  ends  and  in  full  grown  specimens  drooj)  some- 
what like  the  branches  of  the  weeping-willow.  Possibly,  however, 
this  may  not  be  the  case  while  living. 

The  trunk  and  main  branches  are  frequently  somewhat  compressed, 
but  often  round,  and  are  marked  by  several  strong  longitudinal 
grooves.  The  cells  are  broad-oval,  rather  large  for  the  genus,  not 
prominent,  usually  open,  arranged  upon  the  branchlets  in  four  or  five 
irregular  longitudinal  rows  on  each  side,  leaving  very  narrow,  naked 
median  spaces ;  on  the  larger  branches  they  form  two  broad  lateral 
bands,  made  up  of  many  rows.  They  are  not  crowded,  the  spaces 
between  them  being  mostly  three  or  four  times  their  own  diameters. 
Color  dull  reddish  brown,  uniform  throughout.  Height  of  largest 
specimen  about  2  feet;  breadth  10  inches;  diameter  of  trunk  -25;  of 
main  branches  -15  to  -20 ;  of  branchlets  at  origin  '10  to  '12 ;  near  tips 
•04  to  -08;  of  cells  '015. 

A  Panama  specimen,  owing  doubtless  to  an  unfavorable  location. 


♦  Dr.  Kollikcr  has  sent  spicula  from  the  original  type,  which  indicate  that  it  is  a 
Plexaura,  therefore  I  have  adopted  aJha  for  this. — Reprint 
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grew  in  an  oblique  or  creeping  position,  the  branches  being  nearly- 
all  secund  and  crooked,  and  the  branchlets  much  shorter  and  erect. 

The  spicula  include  several  forms  and  sizes  of  double-spindles. 
The  larger  double-spindles  are  slender  and  acute,  with  a  wide  median 
sj)ace ;  each  end  with  three  or  four  whorls  of  well  separated,  nearly 
simple  warts;  the  whorl  next  to  the  median  space  is  largest,  the 
others  diminishing  regularly  to  the  ends.  Stouter  double-spindles 
much  shorter  and  thicker,  blunt  at  the  ends,  of  several  sizes ;  largest 
ones  with  a  wide  median  space  bordered  by  whorls  of  large  rough 
warts ;  beyond  these,  and  close  to  the  warty  end,  there  is  a  much 
smaller  whorl,  with  small  crowded  warts ;  the  shortest  ones  have  the 
two  whorls  on  each  half  and  the  terminal  cluster  of  warts  crowded 
together  into  a  sort  of  rounded  triangular  head;  some  very  small 
ones  have  the  second  whorl  well  separated  from  the  median  and  close 
to  the  end.  Other  small  spicula,  approaching  the  form  of  double- 
heads,  have  a  very  narrow  median  space  bordered  by  close  whorls  of 
very  small,  crowded,  rough  warts,  which  are  confused  with  the  ter- 
minal cluster ;  in  an  end  view  the  whorls  show  four  or  five  close  warts. 
Cross-shaped  s})icu]a  occasionally  occur,  which  have  four  nearly  equal, 
club-shaped  arms,  covered  \f\\\i  rough  warts.  The  longer  double- 
spindles  measure  -102"""  by  -030'"'",  -090  by  -042,  '096  by  -036,  '090  by 
•042,  084  by  '036 ;  the  stouter  ones  '078  by  -042,  '072  by  -036,  '066 
by  042,  -066  by  '039,  '000  by  -036,  '054  by  '031,  '048  by  '030,  -036  by 
•030 ;  the  crosses  '060  by  '048. 

Panama  and  Pearl  Islands,  6  to  8  fathoms,  by  divers,  large, — F.  H. 
Bradley ;  San  Salvador, — Capt.  J.  M.  Dow. 

The  spicula,  though  much  smaller,  resemble  most  those  of  L.  rigi- 
da  and  L,  cusptdata^  from  which  it  differs  in  the  length  and  slender- 
ness  of  the  branchlets,  etc.  When  young  it  branches  much  like  X. 
alha. 

F. — Iniporfectly  flabolUform.  Branches  froo,  ratlicr  stout,  rigid  when  dry.  Ter- 
minal brandilets  elongated.     CJells  in  lateral  bands,  flat  or  slightly  prominent 

Leptogorgia  rigida  Verrill.    (Litigohgia  rigida,  1st  Ed.). 

Plate  V,  figure  0. 

Lepto'jirrgia  rigida  (pars)  Verrill,  Bulletin  M.  C.  Z.,  p.  32,  18C4. 

Gorgonw.  rigida  (j)arff)  Verrill,  Proc.  Boston  Soc.  Nat  Hist,  vol  x,  p.  327,  1866. 

Gorgonia  {Eugorgia)  rigida  Verrill,  Anier.  Jour.  Sci.,  vol.  45,  p.  414,  May,  1868. 

Corallum  scarcely  flabelliform,  except  when  young.  Tnmk  dividing 
very  near  the  base  into  several  stout  branches,  which  are  often  strongly 
Bulcated  and  much  compressed.     These  give  off,  in  a  more  or  less 
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Becund  manucr,  at  distances  of  a  quarter  inch  to  an  inch,  somewhat 
smaller  secondary  brandies,  most  of  which  again  subdivide.     The 
branches  and  branchlets  mostly  arise  obliquely,  at  an  acute  anprle,  but 
occasionally  curve  outward  somewhat  at  the  base.     The  branchlets 
are  from  one  to  five  inches  long  without  subdivision,  rather   stout, 
rigid  when  dr     in'cg  ilarly  compressed,  often  crooked,  and  scarcely 
taper  toward  the  ends,  which  are  often  even  somewhat  enlarged  and 
blunt.     Tlie  cells  are  oval,  a  little  prominent,  rather  large  for  the 
genus,  and  arranged  in  quincunx,  about  three  or  four  times  their  own 
diameter  apart  on  t'e  branchlets,  in  four  to  six  longitudinal  rows, 
forming  broad,  somewhat  prominent  lateral  bands  of  vernicaj.     On 
the  lar .  e  branches  the  cells  are  in  many  more  rows  forming  broad 
lateral  bands ;  sometimes,  on  the  same  specimen,  part  of  the  cells  are 
prominent,  while  the  rest  are  flat.     The  median  spaces  are  distinct 
throuixhout,  with  a  median  groove  that  often  becomes  wide  and  con- 
spicuous on  the  larger  branches. 

Color  deep  bluish  purple,  or  violaceous,  occasionally  reddish  pur- 
ple, sometimes  with  streaks  of  yellow,  or  with  yellowish  surface. 
Height  of  largest  specimen  about  15  inches;  breadth  10;  diameter  of 
main  branches  'IS  to  '25 ;  of  secondary  '12  to  '15 ;  of  branchlets  '10 
to  '12  ;  breadth  of  verrucae  "04;  openings  of  cells  -02. 

Spicula  of  several  sizes  and  forms,  with  many  intermediate,  all 
deep  purplish  red  in  the  typical  variety.  Longer  double-spindles 
thick  and  stout,  regularly  tapering  to  tlie  somewhat  acute  ends ;  with 
a  narrow  median  space ;  each  end  with  three  or  four  crowded  whorls 
of  rough  irregular  warts,  those  next  to  the  median  space  much  the 
largest,  the  others  rapidly  decreasing  to  the  ends.  Other  more  slen- 
der forms  occur,  witli  distant  warts  and  a  wide  median  space,  and 
ha\'ing  only  two  whorls  of  warts  on  each  half,  the  ends  acute. 

The  shorter  double-sjandles  are  short,  thick,  blunt,  with  a  wide 
median  space,  whicli  is  bordered  by  prominent  wreaths  of  large  rough 
warts,  another  much  smaller  whorl  of  warts  is  placed  just  outside  of 
each  of  these,  and  close  to  the  ends.  Many  small,  short  double- 
spindles  occur,  which  have  only  a  single  wreath  of  warts  on  each  side 
of  the  median  space,  with  a  small  cluster  terminating  each  end.  Occa- 
sionally compound  cross-shai)ed  spicula  occur,  which  have  the  four 
rays  about  equal,  short,  blunt,  closely  covered  with  rough  warts. 
Longer  double  spindles  measure  -1:^2"""  by  -036™'",  -132  by  -048,  -126 
by  -048,  -120  by  -042,  '114  by  '048,  '108  by  '042,  '095  by  '036  ;  stouter 
double-spindles  '120  by  OGO,  '095  by  '048,  -090  by  '048,  '078  by  -048, 
•072  by  -048,  -OGO  by  '048,  '004  by  '048 ;  the  small  ones  '048  by  "030, 
•042' by  -024. 
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Cape  St.  Lucas, — J  Xantus ;  Acapulco, — A.  Agassiz ;  San  Salva- 
dor,— Capt.  J.  ^L  Dow ;  La  Paz, — J.  Pcdersen. 

This  specios  and  the  next  approach  Lophofjorgia  palma  E.  and  H. 
in  the  character  of  the  spicula,  more  nearly  than  do  any  of  our  other 
species  of  Leptogorgia. 

The  existence  of  numerous  small,  short,  double-spindles,  with  but 
two  whorls  of  warts,  gives  the  spicula  of  these  species  an  appearance 
quite  different  from  those  of  the  more  tyi)ical  species  of  Leptogorgia^ 
but  similar  spicula  occur  in  Z.  stenobrochiSy  and,  to  a  less  extent,  in 
several  other  species. 

Leptogorgia  cuspidata  Vorriii.  (Litigoegia  cusproATA,  1st  Ed.). 

Leptofjorgia  cuspidata  Verrill,  Proc.  Essex  Inst,  iv,  p.  186,  1866. 

Chrgonia  (Eugorgia)  cuspidata  Vorrill,  Amor.  Jour.  Sci.,  vol  46,  p.  414,  May,  1868. 

Corallum  broad,  sul>-flabelliform,  irregularly  branching  nearly  in 
one  plane.  The  trunk  divides  near  the  base  into  several  principal 
branches,  which  subdivide  in  an  irregularly  dichotomous  manner, 
forming  a  somewhat  fasciculated  clump ;  sometimes  the  branches  are 
flubpinnate.  Branchlets  moderately  elongated,  thick,  rigid,  nearly 
straight,  tapering  to  the  ends.  Cells  numerous,  rather  large,  rounded , 
covering  the  surface  of  the  branchlets,  except  along  a  narrow  median 
space  on  each  side.  Longitudinal  grooves  scarcely  distinct,  except 
near  the  base.  Color  deep  purple,  the  cells  surrounded  by  bright 
yellow,  and  the  median  space  sometimes  streaked  with  yellow. 

Height  about  0  inches ;  breadth  about  the  same ;  length  of  branch- 
lets  1  to  3  inclies ;  diameter  '10  to  'IS. 

A  specimen  from  Cape  St.  Lucas,  referred  with  doubt  to  this,  resem- 
bles X.  riglda  in  its  subpinnate  mode  of  branching.  Tlie  branchlets 
are  from  '75  to  1  inch  long,  and  *12  in  diameter,  and  less  cuspidate 
than  in  the  typical  form.  As  I  have  not  had  an  opportunity  to  examine 
the  spicula  of  the  original  specimen,  I  add  a  description  of  those  from 
this  doubtful  variety,  which  may,  perhaps,  belong  rather  with  L,  rigida. 
Spicula  of  various  forms  and  sizes,  deep  red  and  bright  yellow  ming- 
led. Longer  double-spindles  large,  with  acute  ends,  median  space 
rather  wide,  warts  well  separated,  forming  3  or  4  whorls  on  each  end, 
the  whorl  next  to  the  median  space  much  the  largest,  consisting  of 
large,  ragged  warts ;  the  others  diminish  toward  the  ends,  the  last 
warts  becoming  very  small  and  simple.  Stouter  double-spindles  thick 
and  blunt,  with  a  deeply  sunken  median  space,  bordered  by  whorls  of 
large,  crowded,  rough,  compound  warts  ;  outside  of  these,  but  close 
to  them,  there  is  a  whorl  of  much  smaller  warts  on  each  end,  and  usu- 
ally another  subterminal  whorl  of  very  small  simple  warts.     Many 
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small,  sliort  spicula  liave  tlie  form  of  double-heads,  with  a  well-defined 
mo'liau  space,  and  two  closely  crowded  whorls  of  small  warts  on  each 
end.  Cross-shapcMl  spii-ula  occasionally  occur,  having  acute  points, 
with  well-sci)arated  rough  warts. 

The  longer  double-spindles  measure  -144'""'  by  '042,  -132  by  '048, 
•120  by  -048,  '120  by  -042,  '114  by  '054  ;  the  stouter  ones  -096  by  '052, 
•090  by  -054,  078  by  054,  -078  by  '042,  -072  by  '039;  the  double- 
heads  -048  by  -oaa,  -054  by  '030,  '042  by  -024. 

The  specimens  from  Zorritos  belong  to  this  variety  but  are  dwarfed. 
Height  3  or  4  inches,  branchlets  25  to  75  long,  -08  in  diameter.  Color 
purple,  with  the  surface  streaked  and  stained  with  yellow.  Spicula 
much  like  those  of  the  specimen  dcsciibed  above. 

Cape  St.  Lucas,— J.  Xantus;  Acapulco, — A.  Agassiz;  Corinto, — J. 
A.  McNiel;  Zorritos,  Peru,— F.  II.  Bradley. 

This  species  is  closely  allied  to  L,  ri(/ida,  yet  the  typical  specimens 
from  Cape  St.  Lucas  have  a  very  different  appearance,  due  mainly  to 
the  larger,  straight,  cusjnilate  branchlets,  and  the  peculiar  color,  which 
is  seen,  however,  to  a  less  extent  in  some  specimens  of  Z,  rigida. 
Possibly  it  may  ultimately  prove  to  be  only  a  variety  of  that  species, 
when  a  larger  series  of  specimens  can  be  examined.  Owing  to  the 
doubtful  affinities  of  tlie  peculiar  specimen  from  which  the  spicula 
above  described  were  taken,  no  reliable  conclusions  can,  as  yet,  be 
based  upon  the  slight  differences  observed  in  the  spicula. 

Leptogorgia  Caryl  VemiL    (Litigorgia  fucosa,  iBt  Ed.). 

Plezaura  fucosa  Verrill,  Bulletin  M.  C.  Z.,  p.  45,  (non  VaL). 

Corallum  dichotomous,  subdividing  some  distance  above  the  base. 
Terminal  branches  stout,  two  to  four  inches  long,  as  large  as  the  main 
stem,  nearly  round.  Cells  very  little  raised,  scattered  on  all  sides  of 
the  branchlets.     Color  bright  orange-red. 

Spicula  yellowish  red.  Longer  double-spindles  rather  stout,  scarcely 
acute,  with  a  wide  median  space ;  two  or  three  whorls  of  large,  com- 
pound, rough  wai-ts  on  each  end,  those  nearest  the  middle  much  the 
largest.  Stouter  double-spindles  short  and  blunt,  with  a  wide  median 
space,  each  end  with  two  or  three  crowded  and  usually  somewhat 
confused  w^horls  of  large  rough  warts,  forming  a  large  terminal  cluster. 
Some  a|)proach  the  form  of  double-heads,  with  a  narrow  median  space 
and  a  large  cluster  of  closely  crowded  warts  on  each  end.  Other 
**  heads  "  are  shorter,  lack  the  median  space,  and  are  entirely  covered 
with  crowded  warts.  Crosses,  with  four  short,  roughly  warted 
branches  frequently  occur. 
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Tlie  longer  double-spindles  measure  -150'"'"  by  -060"™,  -144  by  'OOC, 
•144  by  000,  -132  by  '054 ;  stouter  double-spindles  -120  by  -OGO,  'lU 
by  -054  ;  double-hcuds  -156  by  -078,  -144  by  -071,  -120  by  -060,  -114 
by  -066;  heads  '120  by  -000,  -114  by  -060,  -072  by  '048;  crosses  -144 
by  -120,  -120  by  -078,  '096  by  '084,  '084  by  '072. 

California, — Maj.  Wm.  Rich;  near  San  Francisco, — T.  G.  Gary, 
(GoU.  Mus.  ( -omp.  Zoology). 

The  original  description  (of  G.  fucosd)  is  so  imperfect  as  to  render 
the  identity  of  the  later  specimens  with  it  somewhat  uncertain.* 

G. — Densely  rarrutse,  low  and  fnUicose ;  brajicJUeta  ahof%  irregular. 

Leptgorgia  Peruana  Vemll.    (Litigoegia  Peruana,  l8t  Ed.). 

f  Flexaura  reticulata  Ehrenberg,  CoralL  dcs  rothen  Mcercs,  p.  141,  1834. 
Plexaura  reticulata  Philippi,  Wicg.  Ardi.,  1866.  p.  119. 

Corallum  low  and  shrubby,  very  densely  branched,  the  branches 
short,  irregular,  and  crooked,  often  irregularly  coalescent.     Several 
stems  often  arise  from  the  same  large  base,  close  together.     They  at 
once  divide  and  subdivide  irregularly  into  numerous  crooked  branches ; 
these  give  off  very  numerous  short  and  crooked  branchlets,  which 
are  sometimes  distinctly  pinnate.     The  branches  and  branchlets  are 
rather  thick  and  round.     The  cells  are  small,  not  raised,  and  very 
numerous,  arranged  in  a  broad  band  on  each  side  of  the  branches. 
Axis  dark  wood-brown,  brittle  and  rigid,  often  hollow  in  the  branch- 
lets,  due  perhaps  to  some  parasite.     The  coenenchyma  is  thin  and 
brittle.     Golor  whitish.     The  largest  specimens  are  about  6  inches 
high  and  broad;   the  branches  '25,  and  the  branchlets  '10  in  dia- 
meter.    The  s])icula  are  pure  white ;  the  longer  double-spindles  are 
slender  and  acute,   witli  numerous  close  warts,  and  a  rather  wide 
median  space.     The  stouter  double-spindles  are  much  shorter,  with 
a  narrow  median  space  and  bhmt  ends,  the  warts  forming  a  single 
wreath  on  each  side  of  the  middle  and  a  rounded  cluster  at  each  end. 
The  longer  spicula  are  -120™'"  by  -048""",  '120  by  -042,  -108  by  -048 ; 
the  stouter  ones  -084  by  -048,  -078  by  -048,  '072  by  -042,  -084  by  -042. 

Gallao,  Peru, — F.  H.  Bradley. 

I  have  thought  it  necessary  to  give  a  new  name  to  this  species  for 
several  reasons : 

1st.  It  is  not  the  Gorgonia  reticulata  Ellis. 
2d.  It  may  not  be  the  Plexaura  reticulata  Ehr. 


*  Dr.  Kolliker  has  sent  the  spicula  prepared  from  the  original  specimen  of  Plexaura 
fucoaa  Val.  It  proves  to  be  very  different  flrom  the  present  species,  and  belongs  to 
Fsammogorgiaj  (see  p.  414). — Reprint 
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3d.  Although  ^^rttictdata  "  might  be  a  somewhat  appropriate  name 
for  it  if  consiilcred  a  J^lexaura,  it  becomes  very  inappropriate  when 
referred  to  a  genus  iu  which  there  are  so  many  species  that  are  ae- 
tuaJlt/  reticulated  throughout,  while  in  this  the  reticulations  are  few, 
irregular,  and  often  entirely  absent. 

TJie  following  species,  which  1  have  not  seen,  are  here  referred  to 
this  genus  with  doubt. 

?  Gorgonia  sanguinea  Lam.  (Litigoegia  (?)  sanguin-ea,  1st  Ed.). 

f  Gorgonia  sanguinea  Lamarck,  An.  sans  verteb.,  2d  edit,  p.  495,  (Loa  unknown). 
Plexaura  sanguinea  Val.,  Comptes-rendus,  ili,  p.  12. 
Leptogorgla  sanguinea  Edw.  and  Ilaime,  Corall.,  vol  i,  p.  165. 

In  the  latter  work  this  species  is  described  as  follows :  Corallom 
rigid,  more  branched  than  L,  virgiUata,  and  with  branches  still  more 
slender.     Calicles  scarcely  visible.     Color  carmine-red.     Callao.* 

Leptogorgia  (?)  arbuscula  v.    (Litigobgia  (?)  abbuscula,  ist  Ed.). 

Plexaura  arbuscula  Philippi,  Wieg.  Arch.,  18G6,  p.  118. 

"  PI.  4-6  polHcdTis,  a  basi  in«lo  iu  furmam  fruticuli  divisa,  rose(MX)odnea;  ramis  snb- 
dichotomis,  omnibus  libris;  ramulis  ultimis  If  lin.  crassis." 

IsL  Santa  ^laria,  Bay  of  Arauco. 
Leptogorgia  (?)  Chilensis  VonilL    (Litigobgia  (?)  bosea  v.,  1st  Ed.). 

Plexaura  rosea.  Philippi,  L  a,  p.  118  (non  Leptogorgia  rosea  E.  &  H.). 
"  PL  1^  pedalia,  rosoo-camoa,  subflaboUato-dilitata ;    ramia  virgatis,  subnodosis  libe- 
rifl;  ramulis  ultimis  elongatis,  cylindricis,  1^  lin  crassis,  soepe  6  polL  longia." 

Algarrobo,  somewhat  south  of  Valparaiso,  ChilL 

Leptogorgia  (?)  platyclados  v.  (Litigobgia  (?)  PLATYCLADOB,  l8t  Ed.). 

Plexaura  platydados  Philippi  1.  c,  p.  119. 

"PI.  roseo,  flabellatim  ramoso;  ramia  latissimis,  valde  compressia,  loriformibua" 

Isl.  Santa  Maria. 

It  seems  very  doubtful  whetlier  this  species  be  a  Leptogorgia^  but  it 
cannot  be  a  Plexaura. 

Eugorgia  VemlL 

Amcr.  Jour.  Sci.,  xlv,  p.  414,  May,  1868. 

Coenenchyma  composed  chiefly  of  three  forms  of  small  spioula, 
which  are  naked  at  its  surface.  There  are  two  kinds  of  warty  double- 
spindles, — longer  and  usually  sharper  ones,  and  stouter  and  blunter 
ones.  These  are  intermingled  with  numerous  double-wheels,  which 
are  usually  shorter ;  sometimes  one  of  the  wheels  is  smaller  than  the 
other,  or  rudimentary,  frequently  there  are  four  wheels  developed. 


♦  The  original  G,  sanguinea  is,  by  its  spicula,  a  true  Gorgonia  {Pkrogorgia)i  the  CSallao 
spocicB  is  probably  distinct  and  may  be  one  of  the  following. — Reprint 
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The  polyp-spifula  are  small.  slen<lcr  spindles.  The  axis  is  homy. 
Branches  either  ronnd  or  compressed,  variously  subdivided,  much  as 
in  Tj4'pto<jorijla^  surface  finely  granulous.  Cells  mostly  in  a  band 
along  each  side  of  the  branches,  scmietimes  prominent,  usually  flat. 

A. — FUiWUhnn.  hranrhes  subparalM,  dichotonious^  untally  slo^U.  CeiUsficU  or  very 
sligJUly  raised. 

Eugorgia  ampla  Vcrriu. 

Lfphgorgia  ampla  Verrill,  Bulletin  M.  C.  Z.,  p.  32,  1864. 

Plate  V,  figure  12.     Plate  VI,  figure  6. 

Corallum  large,  flabelliform,  with  numerous  elongated,  subparallcl 
branches  and  branclilets.  Several  main  branches,  which  are  large, 
rounded  or  slightly  compressed,  and  nearly  equal,  arise  from  close  to 
the  base,  the  lateral  ones  curving  out  at  first  and  then  becoming 
upright  and  nearly  parallel.  The  branches  give  oif  from  each  side 
distant,  long,  and  often  slightly  flexuous,  branches  and  branchlets, 
wliich  bend  outward  and  then  become  parallel  like  the  main  branches. 
The  branchlets  are  rigid,  from  2  to  6  inches  long  without  diWding,  and 
but  little  more  slender  than  the  branches  from  which  they  arise, 
usually  slightly  compresse<l  and  tapering  but  little  to  the  obtuse  ends. 
They  arise  from  1  to  '^  inciies  apart  and  are  often  alternate,  but  at 
other  times  only  arise  from  one  side  of  the  branch.  The  ccBnenchyma 
is  quite  thick  and  firm,  granulous  at  tlie  surface.  The  cells  are  fiat, 
very  numerous,  crowdedly  arranged  in  two  broad  lateral  bands,  sep- 
arated l)y  a  very  narrow,  naked  median  space,  wliich  forms  a  slight 
groove.  The  cells  are  usually  so  contracted  as  to  appear  very  small 
and  inconspicuous,  but  when  the  surface  is  removed  they  are  seen  to 
be  rather  large,  oval,  and  so  closely  arranged  that  they  are  separated 
only  by  thin  walls.  The  axis  is  horn-like,  blackish  in  the  main  branch- 
es, but  in  the  branchlets  amber-yellow  and  translucent.  Color,  in  the 
typical  8j)ecimens,  bright  yellow,  in  the  variety  light  purple.  The 
largest  specimens  are  18  inches  high  and  nearly  as  broad;  diameter 
of  the  main  branches  'JiO;  of  the  branchlets  at  base  -12;  at  tips  -10. 

Spicula,  in  the  typical  sp  cisnens,  bright  yellow.  Long  double- 
spindles  very  acute,  distantly  warted,  with  about  three  wreaths  of 
warts  on  each  end,  those  next  the  middle  much  the  largest ;  median 
space  wide.  Shorter  double  spindles  obtuse  and  more  densely  covered 
with  warts.  Double-wheels  nearly  or  ([uite  as  broad  as  long,  the 
"wheels'"  large,  rather  thin,  their  edges  often  acute;  median  space 
narrow;  axis  small.  The  ends  of  the  axis  are  also  terminated  by 
smiill,  thin,  wheel-like  disks.     The  polyp-spicula  are  of  several  kinds, 

Trans.  Coxnecticut  Acad,  Vol  I.  62  July,  1868. 
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the  most  common  arc  small  but  not  very  blender  double-spiDdlcs,  with 
few,  distant,  thorny  papilla\ 

The  longer  double-spindles  are  •1:32'""^  by  -048,  -120  by  -048,  -108  by 
•048;  the  stouter  ones  -120  by  "080,  '10«  by  -060,  '108  by  -054,  -096  by 
•054,  -006  by  •04«,  "072  by  '054 ;  the  double-wheels  ^064  by  -060,  -054 
by  -054,  -054  by  '048,  '054  by  -042,  -048  by  -054,  '048  by  -048. 

3Iargarita  Bay,  Lower  California, — A,  Garret;  La  Paz,  Gulf  of 
Califoniia, — ^Maj.  Wm.  Kich. 

Var.  purpurascens  VorriiL 

Similar  in  form  to  the  preceding,  with  the  branches  and  branchlets, 
even  in  large  si)ecimens,  not  more  than  half  as  large.  Color  light 
purple,  spicula  similar  in  form,  but  usually  vriih  the  double-wheels 
smaller  and  tlieir  edges  less  acute.  The  colors  of  the  spicula  are  deep 
purple,  light  purple,  and  white.  Heij^ht  of  the  largest  spe<?imens  2 
feet.  This  form  may  prove  to  be  distinct,  but  our  specimens  are  too 
few  to  satisfactorily  determine.  It  is  near  Eiigorgia  fusco-jntrpurea 
(?  Ehr.  sp.)  and  may  be  identical  with  it  The  spicula  of  the  latter 
are  well  figured  by  J)r.  Kiilliker,*  an<l  agree  very  well  in  form  with 
those  of  this  supposed  variety. 

Pearl  Islands  and  Zonitos, — F.  H.  Bradley ;  Corinto, — J.  A.  McNieL 

Eugorgia  nobilis  Vcmii,  ep.  nov. 

Plate  V,  figure  13. 

Large,  flabelliform,  with  large,  divergent,  compressed  branches,  and 
numerous  short,  tiiick,  curved  branchlets.  Several  very  large  flat- 
tened branches  arise  close  to  the  base  from  the  broad  trunk,  and 
spread  divergently  in  the  plane  of  the  frond,  giving  off  at  short  dis- 
tances (usually  about  half  an  inch,  often  less)  numerous  sub-parallel, 
undidate  branches,  which  are  strongly  compressed  at  their  bases. 
Tlicse  give  rise  to  numerous  secondary  branches  and  branchlets,  which 
arise  at  distances  of  from  '25  to  1  inch  apart,  and  are  short,  thick,  and 
strongly  curved,  scarcely  tapering,  rarely  more  than  an  inch  long 
witliout  dividing.  The  cienenchyma  is  thick  and  persistent.  The 
cells  are  larger  and  less  crowded  than  in  the  preceding  species,  usually 
flat,  sometimes  a  little  j)romineut,  forming  two  broad  bands,  which 
are  separated  by  a  narrow,  sterile  sulcus  on  each  side,  corresponding 
to  a  hirge  longitudinal  duct.  Color  brownish  yellow,  or  reddish 
brown.  The  largest  specimens  are  18  inches  high  and  2  feet  broad; 
diameter  of  main  branches  '^5  to  '75 ;  of  branchlets  '12  to  '15. 

Spicula  light  i)urple,  yellow,  and  white.  Long  double-spindles  some- 
what acute,  thickly  covered  with  waiis.     Stouter  ones  more  densely 

♦  Icoues  HiatiologiciB,  Taf.  xviii,  figs.  28  to  31. 
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warty,  blunt,  quite  variable  in  form  an*!  size.  Double-wheels  small, 
about  as  long  as  broa?l,  with  small  whaels  very  close  together,  and 
with  the  axis  projecting  but  slightly  at  the  ends.  The  long  double- 
spindles  are -1 20'"'"  by  -018"'",  •  I  JO  by  -042,  and  '120  by  -036;  the 
stouter  double-spindles  '084  by  '054,  -084  by  '048,  and  '006  by  -054 ; 
the  double-wheels  -042  by  -042,  and  -048  by  '042. 

Pearl  Islands,  (3  to  8  fathoms  by  divers, — F.  II.  Bradley ;  La  Paz, — 
J.  Pedersen  (var.  excelsa)'*  Corinto, — J.  A.  McNiel. 

This  spcfiies  resembles  HJ,  ampli^  but  is  more  densely  ramulous,  and 
has  shorter,  curved  branchlets,  instead  of  long,  erect  ones.  Its  spicula 
are  similar,  but  the  double-wheels  are  smaller  and  more  rounded. 

B. — FlabelUform.     Brandies  hipinnate  and  tripinmite^  not  coaiescent     CAla  prominent 

Eugorgia  Daniana  Vemii,  pp.  nov. 

Plate  V,  figure  14.     Plate  VI,  figure  7. 

C'orallum  densely  ramose  in  one  plane,  forming  broad,  rounded, 
fan-shnperl  fromls.  Near  the  base  the  short,  thick,  (Compressed  tnink 
divides  into  several  large,  divergent,  compressed,  main  branches. 
Tlu'se  give  off,  pinnately  from  each  edge,  at  intervals  of  a  quarter. of 
an  inch  or  less,  short,  slender  branchlets,  and  occasional  longer  bninch- 
es,  which  are  similar  to  the  primary  ones.  These  again  subdivide 
pinnately,  in  the  same  manner,  i)art  of  the  pinnie  remaining  short  and 
simple,  while  others  elongate  into  branches,  which  again  subdivide, 
pro<lucing  similar  simple  branchlets,  and  some  branches  that  subdi- 
vide again..  The  final  branchlets  are  slender  and  short,  varying  in 
lencth  from  '15  to  '30  of  an  inch,  verv  seldom  '50,  with  a  diameter 
of  about  'O'J.  The  vernicaj  are  small,  prominent,  higher  than  broad, 
conical,  crowded  on  all  sides  of  the  branchlets.  Surface  of  the 
branches  and  cells  distinctly  granular  with  the  naked  spicula.  Color 
bright  yellow,  streaked  and  blotched  with  dark  red  both  upon  the 
branches  and  cells.  Axis  strongly  compressed,  black  in  the  main 
branches,  setaceous  and  rigid  in  the  branchlets,  where  it  becomes 
translucent  and  l)rownish. 

Height  10  inches;  breadth  14;  diameter  of  trunk  '22;  of  main 
branches  -15.  The  spicula  are  deej)  red  and  bright  yellow,  intermin- 
gled. Long  double-spindles  slender,  acute,  with  a  wide  median  space, 
and  about  four  whorls  of  well  separated  warts  on  each  end,  those 
next  to  the  median  space  considerably  the  largest,  the  othei's  dimin- 
ishing toward  the  ends,  where  they  beconKi  very  small.  Some  are  less 
slender,  but  similar  in  length  and  structure.     Stout  double-spindles 

*  The  La  Paz  8pocimons  (var.  excelsa)  nro  lurgo  and  tall,  with  elongated  branches,  but 
the  spicula  arc  smaller  and  more  slender.     Color  brown  or  yellowisli-brown. — Reprint 
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short  and  thick,  with  two  whirls  <:»f  large  warts  on  each  end,  the  outer 
ones  terminal.  T)ou)ile-wheeU  large,  little  longer  than  hroad,  with  a 
rather  wide  median  <pa<*e ;  inner  whei'ls  thin,  with  sharp  edges :  outer 
ones  tenninal,  n«»thalfas  large,  shar|KHlged,  ahout  as  far  from  the 
median  ones  as  thes**  are  apart.  Tlie  long  douhle-spindles  measure 
•120""  1)V  •042-,  114  l»v  045,  '117  l>v  "034,  -096  hv  042;  the  Stouter 
double-spindles  090  hy  -0.54,  n:>72  l»y  •04'^,  -078  by -054,  -096  by  -060; 
double-wheels  •<)72  by  'OrJO,  median  spaee  -018,  diameter  of  axis  -024, 
terminal  wheels  -oi^O,  space  Wtween  outer  and  inner  wheels  '017. 
Other  double-wheels  measure  "OG^i  bv  m)60,  and  072  bv  "054. 

Panani:i  ami  Pearl  Islands,  0  or  S  fathoms, — F.  IL    Bradley;  Gulf 
of  Nicoya, — J.  -V.  MeXiel 

Sugorgia  auraatiaca  Vomii.    cKi-iMRiu  meiicvna  v..  i?t  Ed.). 

Jy'ph-jo-'jiij  atranfi'ira  Uorn,  Pp-ovdiiij.^  PhiLi.k-iphi;*  Aca«L  XaL  Sciencefi.  1S60. 

p.  23:{  {non  L  p*ojorji'i  an  a  i*iar-y  VAvr.,  l>r>7). 
Gorg-'Tiia  aurantia^a  VvrrilL  Bulletin  Mii«»^iHn  of  <!'o:np.  Zor»li>jry,  1864,  p.  33. 
Eug>rjia  Af-xieina  Vorrill.  -Viiivr.  Journal  of  ><•!..  xlv,  p.  415.  May.  1868. 

Plate  V,  figure  1 5.     Plate  VI,  figure  8. 

Coral lum  forming  large  densely  bnuichetl  fans,  the  branches  subdi- 
viding in  the  same  manner  as  in  the  preceding  species,  but  the  main 
branches  are  longer  and  less  compn'ssed,  and  the  pinnate  branchlets 
are  not  so  cl'^se  together  (usually  '25  inch).     The  branchlets  are  also 
larger  and  somewhat  longer,  the  length  being  fn>m  "25  to  1  mch,  the 
diameter  "10  inch.     The  cells  are  crowded  on  all  sides  of  the  branch- 
lets,  but  form  irrcixiilar  lateral  bands  on  the  larcrer  branches.     Thev 
form  rounded  prominent  vernic:e,  that  are  a  little  larger  but  not  so 
prominent  as  in  the   pn-ceding  species,  mostly  bilabiate.     The  main 
branches  have  a  well  marked  median  groove,  surface  granular,  cipnen- 
chyma  thin  and  friable.     Color  bright   orange,  streaked  with  red; 
interior  of  the  c<enenchyma  red.     Axis  yellowish  brown  in  the  larger 
branches,  light  yollt»w  and  translucent   in  the  smaller  branches  and 
branchlets,    where  it  is  very  slender  and  rigid.     Height  15  inches; 
breadth  20;  diameter  of  the  trunk  -IS;  of  the  main  branches  '15. 

The  spicula  are  light  red  and  bright  yellow.  Longer  double-spin- 
dles slender,  acute,  with  three  or  four  whorls  of  well-separated  warts; 
stouter  double-spindles  short  and  thick,  with  about  two  whorls  of  large, 
separate  warts,  the  outer  whorl  nearly  or  quite  terminal,  median  space 
wide.  I)oubk»-wheels  small,  resembling  the  stouter  double-spindles 
in  size  and  proportions,  with  a  rather  wide  median  space;  inner  wheels 
not  large,  with  rounded  edges,  sometimes  crenulated  or  a  little  wartv, 
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especially  on  one  side ;  tcrmimil  wheels  much  smaller,  close  to  the 
inner  ones,  with  rounded  edges. 

The  long  double-spindles  measure  -108""°  by  •038'"'",  -108  by  -036, 
•102  by  -034,  '096  by  -030;  the  stouter  double  spindles  -084  by  -042, 
•078  by  -039 ;  the  double-wheels  '060  by  -042,  -060  by  -042,  •054'by  '042, 
with  the  terminal  wheels  '021,  axis  '021,  length  of  median  space  '009. 

La  Paz,  (xulf  of  California, — J.  Pedersen,  Maj.  Wm.  Rich ;  Mazat- 
Ian, — Dr.  Horn ;  Acapulco, — A.  Agassiz,  Rev.  J.  Dickinson. 

In  the  mode  of  branching,  the  size  and  structure  of  the  branchletB, 
and  color,  this  closely  resembles  the  last  sj)ecies,  which  I  have 
separated  chiefly  on  accoimt  of  the  very  different  size  and  form  of 
the  spicula,  and  especially  of  the  double-wheels.* 

Eugorgia  rubens  Vornii,  sp.  uov. 

Coral lum  slender,  bipinnate  and  tripinnate.  Tlie  small  branches  and 
branchlets  arise  at  distances  of  a  quarter  to  half  an  inch  apart,  and  are 
eith(T  alternate  or  8ul)-oppo8ite.  Branchlets  very  slender,  rather 
short,  the  edges  dentate  by  the  prominent  cells.  Axis  slender,  seti- 
form  in  the  branches,  j)ale  amber-color,  translucent.  Cells  prominent, 
forming  small  conical  verructe,  arranged  in  a  single  row  along  each 
(^dge  of  the  branchlets.  Color  pale  red  or  rose-(*olor.  Diameter  of 
the  branchlets  '08  inch ;  of  terminal  branchlets  '06  ;  length  of  branch- 
lets  -35  to  '60 ;  entire  specimen  2  or  3  feet  across. 

The  spicula  are  pale  red,  and  mostly  short  and  stout.  The  longer 
double-spindles  are  rather  small,  slender,  not  very  acute,  with  about 
three  distant  whorls  of  crowded  warts  on  each  end,  the  median  oncH 
a  little  larger;  nuMlian  space  moderately  wide.  Stouter  double-spin- 
dles short  and  thick,  blunt,  with  two  or  three  close  whorls  of  crowded 
rough  warts.  Double- wheels  rather  large,  wdth  thick,  round-edged 
wheels,  the  outer  ones  terminal ;  median  space  narrow. 

The  longer  double-spindles  measure  -120"""  by  ^048,  '096  by  ^042 
•096  by  -036 ;  the  stouter  double-spindles  ^096  by  '048,  '084  by  '036, 
•072  by  -048,  ^072  by  ^030 ;  double-wheels  '066  by  -048,  •066  by  -042, 
'000  by  -042,  '060  by  '036. 

Paita,  Peru, — F.  H.  Bradley,  from  Mrs.  George  Petrie. 

C. — THclwtitmous^  Urminai  brancHUls  slender^  elongated.     Cells  scarcely  raised. 

Eugorgia  Bradley!  Ven-iii,  pp.  nov. 

Corallum  small,  slender,  more  or  less  flabelliform.  The  round, 
slender  trunk  arises  from  a  flat,  expanded  base,  and  at  the  height  of 

*  Since  Vulencicnnes*  species  (pee  p.  413)  proves  to  belong  to  a  distinct  genus,  I  have 
restored  the  earliest  name, — Reprint 
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one  or  two  inches  divides  into  two  equal  branches.  These  subdivide 
either  immediately  or  at  various  distances  up  to  1*5  inches  in  a  similar 
dichotomous  manner.  The  tertiary  branches  are  again  unequally 
dichotomous.  The  branchlets  are  mostly  secund,  slender,  spreading 
outward  from  the  branches  in  a  wide  curve,  varying  in  length  from  1 
to  4  inclies,  tapering  toward  the  tips,  which  are  very  slender.  The 
cells  are  small,  oblong,  flat  or  very  little  raised,  arranged  closely  in 
one  or  two  rows  on  each  side  of  the  branchlets,  but  in  broad  bands 
of  four  or  more,  irregular,  crowded  rows  on  the  larger  branchlets. 
Median  groove  very  distinct.  Axis  slender,  blackish  in  the  trunk  and 
larger  branches,  brown  and  translucent  in  the  smaller  branches,  yellow- 
ish and  setiform  in  the  branchlets.  Color  bright  purplish  red,  bright 
lemon-yellow,  or  light  yellowish  brown.  Height  7  inches ;  breadth 
6;  diameter  of  trunk   '13;  of  branches  'JO;  of  branchlets   '03  to  '05. 

Spicula  light  purple,  or  bright  yellow.  Longer  double-spindles 
rather  slender,  very  acute,  sometimes  curved,  often  with  the  ends  une- 
qual, median  space  wide,  warts  numerous,  in  4  to  6  whorls,  those  toward 
the  ends  very  small,  the  median  ones  much  larger,  occasionally  several 
sharp  points  terminate  one  of  the  ends.  Stouter  double-spindles  much 
smaller,  stout  and  thick,  with  about  3  whorls  of  very  prominent, 
rough  warts ;  the  last  whorl  is  sometimes  terminal,  in  other  cases  the 
end  is  formed  by  a  single  rough  wart ;  some  have  the  warts  so  crowd- 
ed that  they  resemble  double-heads.  Double-wheels  variable  in  size, 
about  as  long  as  broad,  mostly  with  a  narrow  median  space,  small 
axis,  and  thin  wheels ;  terminal  wheels  small,  close  to  the  inner  ones. 
Cross-shaped  compound  spicula  occasionally  occur,  having  slender 
branches,  covered  by  small  but  prominent  waits. 

The  longer  double-spindles  measure  -175"""  by '042™"™,  -138  by  -042, 
•132  by -048,  '126  by '036 ;  the  stouter  double  spindles  '096  by  -054, 
•090  by  -048,  '072  by  '054,  -072  by  '048 ;  the  double-wheels  -036  by 
•030,  wMth  median  space  "009,  diameter  of  terminal  wheels  '018;  and 
•048  by  '042,  with  the  median  space  '012,  terminal  wheels  "024  ;  others 
•048  by  -042,  '043  by  '043 ;  crosses  -084  by  -084,  and  '060  by  '060. 

Panama  and  Pearl  Islands,  rare, — F.  II.  Bradley;  Gulf  of  Nicoya, — 
J.  A.  McNiel. 

This  species  resembles  in  form,  mode  of  subdividing,  and  slender- 
ness  of  trunk  and  branches,  Leptogorgia  alba^  but  is  very  distinct  in 
the  character  of  the  spicula.  Its  color,  though  variable,  is  probably 
also  sufficient  to  separate  them,  since  this  has  not  been  observed  tchitey 
which  is  the  constant  color  of  L.  alba,  so  far  as  can  be  judged  from 
an  examination  of  over  200  specimens. 
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Tlie  following  species,  which  I  have  not  seen,  is  placed  here  with 
much  douht.  In  its  external  characters  it  appears  to  resemble  some 
species  of  Ku(jor(fia^  but  tlie  form  of  the  S])icula,  if  correctly  stated, 
would  indicate  affinities  Avith  Psaminofjorffla  or  Plexaura.  Edwards 
and  llaime  describe  it  as  follows:* 

E^chinogorgia  aurantiaca  Verriii.  (Leitxwjorolv  aueaxtiaca,  ist  ka). 

Plexaura  aurantiaca  Val.,  rom])tes-rcndiis,  xJi,  p.  12. 
Ltptogorgia  aurantiaca.  EJw.  and  Tlaiino,  ConilL,  i,  p.  165,  1857. 

Corallum  rather  branching,  brandies  pretty  stout,  the  last  elongated. 
Calicles  crowded  and  very  distinct  throughout.  Spicula  in  the  form 
of  warty  clubs  ("slerites  en  massue*').  Color  ferruginous  yellow. 
Callao  ("  Calloa  "). 

PhyCOgOrgia  Val. ;  Kdw.  and  Hnime,  Corall.,  i,  p.  182. 
Axis  lamellar  and  tlilated  in  the  form  of  membranous  leaflets,  sim- 
ilar to  a  fucus,  and  covered  with  a  thin  sclerenchyma,  perforated  by 
porif(»rm  calicles.    (K<lw.  and  Ifaime). 

PhyCOgOrgia  fucata  VaL;  FAw.  and  Ilaimc. 

(jorgoiiia  facat^x  VaL,  Voyage  de  la  Venus,  Zool,  PI.  11,  fijy.  2. 

Corallum  thin,  expanded,  divided  into  ramose  fronds,  the  branches 
of  which  are  contracted  at  their  base  and  enlarged  toward  the  sum- 
mit.    Calicles  small  and  close.     C?olor  rosy.     Mazatlau.     (E.  and  II.) 

Family,  IYexaurid^k  Gray. 

AnnaKs  and  Maf^.  Nat  Hist,  1859,  p.  412. 
EunicidcB  Kolliker,  Iconos  Histiologicu},  p.  137,  18G5. 

Corallum  usually  dichotomous  and  more  or  less  arl)orescent.  Axis 
horn-like,  or  more  or  less  calcareous,  especially  at  base.  Longitudi- 
nal tlucta  e<iual,  arranged  regularly  all  around  the  axis.  Cujnenchy- 
ma  usually  thick.  Cells  scattered  over  all  parts  of  tlie  surface,  flat, 
or  elevated  on  prominent  verruca?.  Tentacles  at  base,  and  sides  of 
the  i)olyp8  stifll'ned  with  large  fusiform  spicula.  Spicula  of  the  ctjenen- 
cliynia  usually  large,  of  various  forms,  most  frequently  there  are  large 
warty  spindles  mingled  with  clubs  or  crosses. 

The  three*  principal  genera  of  this  family,  P/ejraura,  PlexaureUa^ 
and  Emucva^  which  are  each  represented  by  numerous  large  and 
common  species  in  the  Caribbean  Fauna,  appear  to  l)e  entirely  absent 
from  the  Pacific  coast  of  America. 

Till'  following  gemis,  w^hich  is  scarcely  a  typical  representative  of 
the  family,  appears  alone  to  replace  the  larger  forms  of  the  Atlantia 

♦  iSpicula  from  tlie  original  flpecimcn,  sent  by  Dr.  KuUikcr,  show  that  it  is  on  EcHitUh 
gorgiaj — Roprmt. 
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Psammogorgia  VeniiL 

Ani-r'an  J<-iMr.  of  ><"!..  vr-L  xlr.  p.  -ll-l.  May.  1*08. 

C'orallum  «lichot'»raou?  or  5ii>ipinnatC',  with  roand  branches.  Axis 
honi-lik«.-.  C'a-iK-nrhyma  mo«l«-r:itely  thirk,  the  surface  finely  grana- 
latf-d  with  small  nmtrh  >pioula.  CVlls  «*;attere«i,  sometimes  flat,  more 
frequently  rai'^«l  in  the  form  of  pjiintled  vernicje.  Polyps  with 
ratlu-r  hirir*-,  «-l«»ni:ate«l,  slender,  warty  spindles  at  the  bases  of  the 
tentaclc-^i.  Spirula  «»f  the  ctent-nchyina  nn.istly  short,  thick,  and  very 
rough,  warty  spindlrs  and  rough,  warty  clubs  of  moderate  size. 

Psammogorgia  arbuscula  v^rruL 

Echinoyoryi'j 'ir'-.'yy>M  V- irilL   Proc.   B- :«V»rj  Sx-ietv  XatuRil  Hist.  toL  x,   p.  329, 

April.  l'*»;C. 
P^'imino'jorjia  arfoj-iculi  V»-rrill.  Amor.  J-^ur.  S<-':vnoe.  xIt.  p.  414,  Mar,  186^. 

Plate  V,  fiirure  1 7.     Plate  VI,  tisrure  9. 

Coral lum    low,   irre^rularly   diehotomous,   subflabelliform,    several 
stems  r»ft4n  arising  from  one  base.     Rast*  broad,  encrustinfir,  covered 
with  a  thin  ca*nrnchyma,  which  usually  bears  jK»lyps.     From  this,  one 
to   twelve   ^tem^  arise,   which,   when  numerous,  form  rather  dense 
clumps  of  hnmches.     The  young  stalks  an*  often  2  to  4  inches  long 
before  subdividing,  enlarging  upwanl  to  the  obtusely  rounded  tips. 
In  other  cases  thev  subdivide  dichotomouslv  verv  near  the  base,  the 
main  ))ranche'i  beintr  ahout  as  larj'e  as  the  trunk.     These  asrain  sub- 
divide  in  a  similar  man  ur  into  Scvondarv  and  tertiary  branches  and 
branchlets,  which  cune  outward  at  base  and  then  l>ecome  subparallel, 
but  are  often  crooked  an<l  irregular,  and  sometimes  coalesce.     The 
terminal   branchlets  are  rouml,  obtuse,  scarcely  tai)ering,   often  en- 
larged at   the  tips,  from  1  to  4  inches  long,  about  as  large  as  the 
main   branches.     C'«enenchvraa    moderately   thick.      Surface   of  the 
ccDnenchyma  roughly  gnmular.     Cells  large,  more  or  less  prominent, 
at  the  summit   of  rather  large  verruca%   which  are  often  as  high  as 
broad,  unifonnly  scattered  over  all  parts  of  the  branches,  arranged 
s^jmewhat  in  quincimx,  the  summits  frequently  eight-rayed.     Color 
dark  re<l.     In  life,  •"  >tem  bright  red,  polyps  bright  yellow."     Height 
of  largest  specimens  4  to  ^*  inches;  breadth  3  to  6;  diameter  of  main 
branches  '15. 

Spicula  bright  red,  mostly  nither  stout  thorny  spindles.  Longer 
spindles  stout,  with  acute  ends,  covered  with  large  thorny  warts, 
whicli  are  largest  about  the  middle ;  stoutiT  spindles  blunt  at  the  ends, 
and  more  thickly  covere<l  with  sunilar  rouirh  warts.  Other  stout, 
thick  8i)icula,  or  ^' heads,"  about  as  thick  as  long,  and  crowdedly 
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covered  with  thorny  warts,  are  abundant,  e8i)ecially  in  the  superficial 
layer,  mixed  witli  tlie  last.  Also  much  smaller  and  more  slender 
spindles,  with  few  large  warts.  The  club-shaped  spicula  are  not 
numerous  and  are  variable  in  form;  the  larger  end  is  not  much 
expanded,  but  covered  with  sharp  and  thorny  warts,  which  decrease 
to  the  somewhat  acute,  smaller  end.  The  i)oly|)-spicula  from  the 
bases  of  the  tentacles  are  relatively  large,  very  long,  slender  spindles, 
with  acute  ends,  often  curved,  and  covered  uniformly  with  small,  sharp, 
conical  warts.     Some  of  the  smaller  ones  are  but  slightly  warted. 

The  longer  spindles  measure  •264"""  by  •096'"'",  ^240  by  -108,  -240 
by  -084,  •204  by  -072,  '192  by  -084  ;  the  stouter  ones  -144  by  ^084,  '144 
by  072;  the  "heads"  •lOS  by  '102,  -144  by  -126,  -120  by  -096,  -108 
by  ^084;  the  "clubs"  '180  by  -084,  -180  by  '078,  -108  by  -078,  "150  by 
•072  ;  the  polyp-spindles  -204  by  '054,  ^240  by  -048,  -240  by  -042,  '227 
by  "054,  -204  by  ^042,  '204  by  -024. 

Panama  and  Pearl  Islands,  in  pools  at  extreme  low-water  mark, — 
F.  IT.  Bradley ;  Gulf  of  Xicoya,  by  divers, — J.  A.  McNiel. 

Tliis  S])i'cic8  is  very  variable  in  form,  and  especially  in  the  promi- 
nence of  the  cells,  or  else  there  are  two  or  more  species  here  included. 
The  typical  form,  above  described,  has  the  cells  large  and  raised  on 
promment  verrucie.  The  two  principal  variations  from  this  tyj)0  are 
as  follows : 

Var.  Dowii  Verrill. 

Similar  in  mode  of  branching  to  the  preceding  form  but  somewhat 
more  flabelliform  and  regular,  branch  lets  rather  smaller.  Cells  flat, 
or  scarcely  raised,  when  contracted  often  eight-rayed.  Spicula  much 
like  tliose  of  the  typical  forai.     Color  deep  red. 

San  Salvador, — Capt.  J.  M.  Dow ;  l*earl  Islands, — F.  II.  Bradley. 

Var.  pallida  VemU. 

Corallum  more  or  less  flabelliform,  branching  dichotomously,  branch- 
lets  round,  sometimes  as  large  as  the  main  stem,  usually  smaller. 
Cells  a  little  raised,  forming  low-  verrucie.  In  fresh  sjMicimens,  the 
cells  are  often  surmounted  by  a  small  conical  mass  of  convergent 
spicula,  from  the  bases  of  the  tentacles.  C'olor  dull  grayish  white,  or 
yellowish.  In  life,  "  stem  white  or  light  di-ab ;  polyps  bright  yellow," 
— F.  II.  li. 

Spicula  of  the  c<Bnench}Tna  pale  pink  or  colorless,  transparent; 
I)oly|)-s])icula  orange  red.  Longer  spindles  rather  long  and  slender, 
acute,  covered  with  distantly  scattered,  unequal,  prominent,  rough 
Trans.  Connecticut  Acad.,  Voi«  I.  53  Decembeb,  1868. 
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warts.  Some  of  the  largest  are  stouter,  but  acute,  and  often  curved 
or  irregular  in  outline.  Stouter  spindles  very  irregular  in  form  and 
size,  often  blunt,  very  rough  and  thorny,  warts  not  crowded.*  Clubs 
8len<ler,  small  end  acute,  enlarging  regularly  toward  the  large  end, 
which  is  crowded  with  warts  of  small  size. 

The  longer  spindles  measure  •216'"°»  by090,  -204  by -084, '204  by 
•060,  -180  by  -000 ;  stouter  spindles  '1.32  by  '084,  -132  by  '060,  420  by 
•072;  dubs  '102  by  '048;  heads  '102  by  '072;  crosses  '192  by  -132; 
polyp-spindles  -252  by  -042,  '240  by  -042,  '240  by  -036,  '204  by  -042, 
•204  by  -030. 

PeArl  Islands,— F.  H.  Bradley. 

This  fonn  resembles,  in  its  branches  and  cells,  var,  Dowii^  but  dif- 
fers in  its  color  and  somewhat  in  the  spicula,  which  are  less  thickly 
wart<}d  and  usually  not  quite  so  stout. 

Psammogorgia  teres  Ven-m,  ap.  nov. 

Plate  V,  figure  18.     Plate  VII,  figure  1. 

Gorallum  dichotomous,  large,  flabelliform,  with  rather  large,  round 
branches,  which  are  often  curved.  The  base  is  expanded,  often  giv- 
ing rise  to  more  than  one  trunk.  The  stem  forks  within  half  an  inch 
from  the  base,  where  it  is  large  and  round.  The  main  branches  again 
fork  irregularly,  and  also  give  off  numerous  branches  and  branchletsat 
distances  of  half  an  inch  or  less,  in  an  irregularly  subpinnate  and 
often  secund  manner.  These  are  all  round  and  thick,  and  bend  out- 
ward at  the  axils  with  a  broad  curve,  and  then  turn  upward,  but 
most  of  them  are  more  or  less  crooked  throuochout,  and  not  unfre- 
quently  coalesce.  The  terminal  branchlets  are  considerably  smaller 
than  the  main  branches,  and  usually  taper  slightly  to  the  blunt  ends. 
Cells  large,  distant,  scattered  over  the  whole  surface,  flat  or  very  lit- 
tle rais'jd.  Ccenenchyma  thin,  with  a  finely  granulated  surface,  bright 
red.  Axis  dull  yellowish,  woody  in  appearance;  thick,  opaque,  and 
soft  in  the  branchlets.  Height  10  inches;  breadth  8  inches ;  diamet^^r 
of  trunk  '40  ;  of  main  branches  "18  to  '22  ;  of  branchlets  -12  to  'IS. 
Spicula  bright  red,  varied  in  size  and  form.  The  greater  part  are 
rather  large,  short,  stout  spindles,  covered  with  numerous,  very  prom- 
inent, rough  warts,  arranged  on  each  end  in  two  or  three  irregular 
whorls;  ends  scarcely  acute.     Others  are  longer  and  more  slender. 


♦  Those  principally  form  tlio  external  layer,  but  are  mingled  with  a  few  clubs  and 
other  forms.  In  this  genus  there  is  no  very  distinct  superficial  layer  of  smaller  club- 
shaped  spicuLij  such  as  is  found  in  Eunicea,  Plexaura^  and  Plcxaurdla.  Hence  I  place 
the  genus  in  tliis  family  with  some  doubt.  It  is,  apparently,  allied  to  Astrogorgia  and 
may  possibly  belong  to  tlie  PrlmnoidsD,  near  Afuricea. 
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with  acute  ends,  but  equally  roujjfh.  Some  head-like  spicula  are  about 
as  long  as  broad,  sometimes  nearly  spherical,  crowdedly  covered  with 
large,  thorny  warts,  tliose  about  the  mi<ldle  largest.  There  are  also 
short,  stout  spindles,  crowdedly  covered  with  warts  on  the  whole  sur- 
face. Club-shaped  spicnla  occasionally  occur,  having  the  larger  end 
but  little  expandetl,  covered  with  large,  ])rominent,  thorny  warts; 
these  with  the  two  j)reccding  forms  chiefly  comj)Ose  the  external  layer. 
Cross-spicula,  with  four  or  six  roughly  warted  branches,  frequently 
occur.  Besides  these,  there  are  many  small  spicula  of  various  forms, 
but  all  are  covered  with  rouijh  warts,  and  most  of  them  are  short  and 
stout.  Polyp-spindles  are  long,  slender,  acute,  usually  curved,  cov- 
ered with  small,  sharp  warts. 

The  longer  spindles  measure  -192"'"'  by  •084""",  -174  by  -078,  -168  by 
•090,  -108  by  -048,  -144  by  '000,  '132  by  -072  ;  stouter  spindles  166 
by  -096,  '\Z1  by  -000,  -132  by  -078,  '120  by  -000  ;  warty  head-spicula 
•108  by  -096,  144  by  -120,  '144  by  -090,  -108  by  -090  ;  clubs  '132  by 
•072,  -120  by  060  ;  crosses  -144  by  -090,  •l-^O  by  084 ;  polyi)-sj)indle8 
•264  by  054,  -227  by  -048,  '204  by  036,  -198  by  '048. 

Pearl  Islands,  in  6  to  8  fathoms,  rare, — F.  11.  Hradley. 

lU\sembles  somewhat  *v/r.  Dowii  of  the  preceding  species,  but  is 
much  larger,  with  stouter  branches  and  branchlets,  and  larger  and 
more  distant  cells.  The  surface  is  smoother  and  the  cells  are  usually 
not  at  all  raised.  The  color  is  also  brighter  red.  Tlie  spicula  are 
quite  difterent. 

Psammogorgia  flicosa  Verriii. 

Amer.  Journal  Science,  xlviii,  j).  127,  Nov.,  1869. 
Gorgonia  fucosa  VaJ.,  Voyajrc  Venus,  PJ.  15  bis. 
Flexaura  fucosa  Val. ;  Kdw.  and  H.,  Corall.,  i,  p.  154,  (non  Verrill). 
Mazatlan. — Voyage  ol  the  Venus.     A  large  species  allied  to  P. 
teres. — Heprint. 

Psammogorgia  gracilis  Vcmii,  sp.  nov. 

Plate  V,  figure  19.     Plate  VI,  figure  10. 

Corallum  slender,  flabelliform.  the  branchlets  subparallel  and  elon- 
gated. The  stem,  in  the  only  specimen  seen,  is  slender,  and  at  the 
height  of  about  an  inch  subdivides  into  four  main  branches,  one  of 
which  then  passi.»s  onward,  like  a  continuation  of  the  stem,  undivided 
for  nearly  1  'o  inches,  when  it  gives  oif  branchlets  pinnately  on  each 
side,  at  distances  of  from  -10  to  '40.  Two  of  the  other  main  branches 
subdivide  near  their  origin  into  several  long,  slender,  ascending 
branches  and  branchlets,  some  of  which  fork  near  their  ends.  The 
branchlets  are  all  about  equal  in  size,  varying  in  length  from  lesjj  than 
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1  inch  to  2 '6,  with  a  diameter  of  about  '07  ;  they  are  round,  slender, 
and  scarcely  taper.  The  cells  form  low,  swollen  verruo»,  which  are 
closely  crowded  over  the  whole  surface.  Coenenchyma  moderately 
thick.  Axis  slender  and  wood-yellow,  opaque  even  at  the  ends. 
Color  linjht  red.     Height  5  inches ;  breadth  4  ;  diameter  of  stem  '10. 

Spicula  briirht  red ;  club-shaped  spicula  numerous,  with  the  small  end 
very  acute.  The  larger  spindles  are  rather  slender,  ends  very  acute, 
warts  ])rominent,  not  crowded,  forming  five  or  six  irregular  whorls 
on  each  end,  which  become  very  small  near  the  points.  Shorter  spin- 
dles very  rough,  with  obtuse  ends.  Clubs  very  numerous,  about  as 
long  as  the  spindles,  but  much  broader,  the  large  end  covered  with 
numerous,  large,  prominent,  rough  warts  and  spines,  which  diminish 
toward  the  small  end,  which  tapers  to  a  sharp  point.  Polyp-spindles 
pale  yellow,  long  and  slender,  covered  with  small,  nearly  smooth  warts. 

The  longer  spindles  measure  -240"^°'  by  -000,  -228  by  '060,  "228  by 
'048,  -222  by  -072,  "lOS  by  -036;  stouter  spindles  -168  by '072,  -144  by 
•084,  -102  by  '066  ;  clubs  '252  by  -084,  -210  by  "072,  -210  by  -084,  -192 
by  •0«4,  -108  by  -000;  polyp-spindles  'loO  by  -018,  '144  by  '036,  '132 
by   030,  -114  by  -03(5. 

Pearl  Islands,  very  rare, — F.  II.  Bradley. 

This  si)ecies  is  remarkably  distinct  from  the  preceding  three  in  its 
mode  of  branching,  its  long  and  quite  slender  branchlets,  and  espe- 
cially in  its  very  peculiar  spicula.  It  differs  widely  from  all  otlier  Gor- 
gonians  uf  the  coast,  known  to  me,  in  the  fonn  and  abundance  of  the 
singular  club-shaped  spicula. 

Family,  Pkimnoid.*. 

Primnoacks  Val.;  Edw.  and  llaimc,  Corall.,  vol.  i,  p.  138. 

Primnoadm^  AcantkorjoryiadoB  and  Miwiceida  Oniy,  Ann.  and  Mag.  Nat  Hist,  1809, 

p.  442. 
Prhnnoacm  Kollikor,  Tcones  Hiatiol,  p.  135,  1865. 
Pi^X'Vjtn'ihB  (pars)  and  Primrvtacea  Vorrill,  Re  vis.  Polyps,  E.  Coast  U.  8.,  p.  8,  1864. 

Coral  lum  usually  branched,  sometimes  simple.  Axis  honi-like  or 
more  or  less  calcareous,  especially  at  base.  Cells  prominent,  covered 
with  large  scales  or  spicula.  Coenenchyma  with  large  scales  or  spi- 
cula, the  outer  ones  conspicuous  at  the  surface.  Longitudinal  ducts 
many  and  equal  on  all  sides,  or  few  and  symmetrically  arranged. 

Muricea  Lamouroux  (rcstrictod). 

Muricea  (para)  Lani'x,  Expos,  racth..  j>.  509,  1821 ;  Blainville,  Man.  d'Actinolo^e.  p. 

509;  Khreuheix,  Corallenthiorc,  p.  134;  Dana,  Zooph.,  p.  673;  Edw.  and  Haime, 

Corall.,  vol.  i,  p.  142,  1857,  etc. 
MuriciM  KoUiker,  Icones  llistiologicae,  ii,  p.   135,  1865;  Verrill,  American  Jour. 

Science,  vol  xlv,  p.  411,  1868. 
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Coral liira  variously  branched,  usually  dichotoraous  or  arborescent. 
Axis  horny,  rarely  becoming  calcareous  at  the  base  in  large  speci- 
mens. Cwnenchyma  composed  of  large,  one-sided,  very  warty,  and 
often  curved  spindles,  mingled  with  many  smaller  ones  of  various 
sizes,  the  exterior  being  formed  mainly  of  the  large  ones,  which  be- 
come imbrica  *  ed  on  the  surface  of  the  vernicie  and  usually  project 
from  the  surface.  The  cells  are  prominent  in  various  degrees,  and 
either  tubular  or  bilabiate  with  the  lower  side  projecting.  Polyps 
retractile,  the  tentacles  stiffened  at  base  with  long,  warty  spindles. 

Dr.  Kolliker  has  very  judiciously  restricted  this  genus  by  the  re- 
moval of  Paramuricea  and  Echinogorgia^  two  well  defined  and  natu- 
ral genera.  As  now  limited  Muricea  is  a  well  characterized  genus, 
which  is  widely  distributed  in  the  tropical  seas,  but  apparently  more 
fully  represented  on  the  American  coasts  than  elsewhere.  In  the 
West  Indies  and  on  the  Atlantic  coasts  there  are  at  least  five  species, 
while  on  the  Pacific  side  eighteen  have  already  been  discovered. 
The  species  from  the  East  Indies.  China,  etc.,  which  I  have  seen,  are 
smaller  and  less  typical  than  the  American  forms. 

The  sj»ecies  of  Kchinogorgia  are  mainly  from  the  East  Indies.  The 
Paranntricem  are  found  on  the  European  coasts,  in  the  ]^Iediterranean, 
and  one  species,  at  least,  in  the  West  Indies  and  at  Florida  (P,  clath- 
rata  (Dana  sp.).  The  genus,  Thesea  Duch.  and  Mich.,  is  a  rare 
West  Indian  form.  Behryce  Phil,  is  from  the  Mediterranean.  An- 
ttiogargla  and  Astrogorgut  Verrill,  as  yet  represented  only  by  one  spe- 
cies each,  are  from  Hong  Kong,  while  the  genus,  Ileterogfrrgia  V.,  is 
known  only  from  Panama  Hay.  Acanthogorgia  Gray,  seems  allied  to 
Muricea^  and  especially  to  Heterogorgia,  It  has  several  species  :  A. 
cocctnea  V.,*  from  Hong  Kong ;  A,  Atlanticn  and  A,  Grayi  Johns., 
from  Madeira ;  A.  hirsuta  Gray,  locality  doubtful ;  and  A.  aspera 
Pourtales,t  oft'  Havana,  in  270  fathoms.  Bliphurogorgia  Hchrammi 
Duch,  and  Mich.,  from  Guadaloupe,  is  referred  to  the  same  genus  by 
Pourtales,  but  it  appears  to  agree  better  \s\X\\  Paramuricea,  The 
genus.  Acts  Duch.  and  Mich.,  is  also  allied  to  Mvricea  and  has  two 
West  Indian  sj»ecies. 

A. —  Vtrntc<B  tnlmlar ;  cells  not  bilabiate^  low<r  hrrder  not  prbfanoed 

Muricea  acervata  Ven-iii. 

Proceodingrs  Boston  Soc.  Nat  History,  vol.  x,  ]>.  327,  Apr.,  1866. 

Plate  VII,  figure  5.      Plate  VHI,  iigure  1. 

Corallum  arborescently  branched,  dichotomous,  rather  stout  and 
rigid.     The  trunk  divides  very  near  the  base  into  two  or  three  main 

♦  Now  Echinomuricea  cocchien  V.,  Am.  Jour.  Soi.,  xlvii,  p  285. — Koprint 
f  Bulletin  Museum  of  Comparativo  Zoology,  No.  6,  p.  11 3,  1867. 
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branches,  which  part  again  at  one  or  two  inches  from  their  origin ; 
tlie  secondary  branches  often  subdividing  irregularly  two  or  three 
times,  but  many  remaining  simple  and  two  or  three  inches  long.  All 
the  branches  are  thick  and  rigid,  and  of  nearly  the  same  size  with  the 
primary  branches,  mostly  smallest  at  their  origin,  enlarging  toward 
the  tips,  which  are  bluntly  rounded  and  often  slight  clavate.  All  the 
branches  bend  outward  at  base,  often  nearly  at  a  right  angle,  and 
then  curve  upward  with  a  broad  curve  and  become  sub-paralleL 
Cells  eight-rayed  at  the  summit  of  large,  elevated,  rounded  verrucie, 
the  rays  separated  by  narrow  but  very  distinct  sunken  grooves,  which 
extend  over  the  summits  and  somewhat  down  the  sides  of  the  verruc« 
in  contraction.  Verruca)  unequal,  larger  and  smaller  ones  inter- 
mingled, rather  elevated,  about  as  high  as  broad,  somewhat  crowded, 
but  uniformly  arranged,  mostly  standing  nearly  at  right  angles  to  the 
branch,  their  suriace  covered  with  closely  imbricated,  slightly  rough, 
and  rather  regular  fusiform  spicula.  Ca?nenchyma  rather  thick,  cov- 
ered with  spicula  similar  to  those  of  the  verruca?.  Axis  black,  com- 
pressed somewliat  at  the  axils,  rigid  and  brittle  at  the  ends.  Color 
deep  brown.  Height  of  largest  specimen  about  8  inches ;  breadth  5 ; 
diameter  of  branches  '30  to  '35  ;  of  verruca?  '07  ;  length  of  vemica*  '10. 

Spicula  yellowish  bro\ni  and  reddish  brown.  Longer  spindles  long, 
moderately  stout,  usually  acnte  at  each  end,  but  sometimes  with  one 
end  blunt,  often  somewhat  bent,  covered  closely  with  small  spinules, 
which  on  most  parts  are  small,  sharp,  and  conical,  but  on  one  side  they 
are  usually  more  closely  crowded,  and  take  the  form  of  low,  rough, 
lacerate  warts.  Stouter  spindles  usually  stout-fusiform  and  rapidly 
tapering  to  each  end,  covered  on  one  side  with  small,  crowded,  rough 
warts,  on  the  other  with  conical  spinules ;  these  like  the  others,  are 
frequently  bent  or  irregular,  and  often  one  end  is  tnmcate  or  obtuse. 
Small  spicula  of  these  two  forms  are  numerous,  some  having  conical, 
often  lobate  spinules,  others  rough  warts,  not  so  crowded  as  in  the 
larger  ones.  Other  small  spicula  have  the  fonn  of  rough,  warty 
heads,  with  lobate  warts ;  others  are  quite  small  and  irregular  spicula 
with  large,  subdivided  warts ;  some  become  club-shaped  and  rough, 
others  more  slender,  with  scattered  spinules. 

The  longer  spindles  measure  2-00"'"'  by  '400,  1-90  by  '365,  1"44  by 
•243,  1-37  by  "200,  1*29  by  '213,  1*20  by  150,  1-14  by  -228,  1-06  by 
•187  ;  the  stouter  ones  1*35  by  -325,  ^912  by  -248,  '436  by  -243;  the 
small  irregular  spicula '187  by  •oeo ;  heads  '137  by -121;  clubs  -187 
by  -105,  -162  by  -090. 

Panama,  very  rare, — F.  H.  Bradley. 
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The  lar<^e,  rounded,  unequal,  eight-rayed  vermcfc  are  sufficient  to 
distinguisli  this  from  all  other  known  species.     Two  specimens  only 
were  obtain(?d. 
Muricea  tubigera  Vcrriii,  sp.  nov. 

Plate  VIT,  figure  7.     Plate  VIII,  figure  2. 

Corallum  stout  and  rigid,  dichotomously  branched,  with  greatly 
elongated,  squarrose  verrucie.     Tlie  trunk  divides  at  about  an  inch 
from  the  base  into  two  main  branches,  which  fork  at  about  an  inch 
from  their  origin.     The  secondary  branches  usually  fork  again  at  dis- 
tances varying  from  two  to  five  inches,  and  the  tertiary  branches  are 
often   again  divided.     Tlie   tenninal  branches  arc  from  1*5  to   2'6 
inches   long  and   nearly   as  large   as  the   main  branches   ('4   inch), 
obtusely  rounded,  and  sometimes  a  little  enlarged  or  clavate  at  the 
ends.     The  branches  are  but  little  divergent  and  form  acute  angles. 
The  ca»nenchyma  is  only  moderately  thi(^k,  but  is  crowdedly  covered 
with  very  long,  rather  slender  ven'ucie,  which  stand  nearly  at  right 
angles  to  the  surface  and  give  the  brandies  a  thick  appearance.     The 
verruca'  are  enlarged  or  clavate  at  their  summits,  which  are  rounded 
and  conspicuously  eight-rayed  in  contraction ;   their  sides  covered 
with  closely  imbricated,  long,  rather  slender  and  sharp  spicula,  which 
project  but  little  from  the  surface.     At  the  tips  of  the  branches  the 
verruca;   are   smaller  and   densely  crowded.     Axis  hom-like,   light 
wood-brown  at  base,  black  and  somewhat  compressed  in  the  branches. 
Color  light  greenish  bro'w^l  when  dried. 

Height  of  the  largest  specimen  8  inches;  breadth  4*5;  diameter  of 
main  branches,  including  verrucie,  '50 ;  of  branchlets  '40  to  '45  ; 
length  of  verrucie  '15  to  '20;  diameter  '05;  their  siunmits  '08. 

The  spicula  are  yellowisli  white,  and  similar  to  those  of  the  pre- 
ceding species,  but  longer,  more  slender,  shai^per  at  the  ends,  and 
usually  with  less  crowded  warts  and  spinules.  The  spindles  of  the 
cells  are  not  larger  than  those  of  the  ca'nenchyma,  but  often  stouter ; 
the  latter  are  mostly  very  slender  and  acute,  often  larger  and  blunter 
on  one  end  than  the  other,  or  somewhat  club-shaped,  the  spinules 
beinjj:  more  crowded  on  the  lar<jer  end  and  mostlv  truncate,  while  on 
the  small  end,  which  is  long,  slender  and  acute,  they  are  s1iar]>,  conical, 
and  distantly  scatttM'cd. 

The  longer  spindles  of  the  cells  measure  2*28'"'"  by  '324,  1*36  by 
•182,  1-32  by  '102,  1-29  l)y  -137,  -851  by  -091, '008  by  -001  ;  the  stouter 
ones  1-36  by  '228,  "988  by  -187,  '099  by  '121 ;  the  small  irregular  ones 
•213  by  -071,  '187  by  •100,  -121  by  -001;  heads  076  by  070;  the 
longer  spindles  of  the  cocncnchyma  measure  2*37  by  '325,  "l*80^  by 
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•175,  1-57  by   200,  1-57  by  -175,  1'62  by  -197,  1-29  by  '167,  1-U  by 
•121,  1-09  by  -136,  -942  by  •lOG. 

Pearl  iBlnnds  and  Panama,  very  rare, — F.  H.  Bradley. 

This  speoios  is  very  distinct  from  the  preceding  by  its  very  long, 
slender,  and  smaller  verrucie,  its  longer  and  8har|)er  spicula,  and  its 
thicker  branches.  The  latter  character  and  the  closely  crowded  cells 
separtit<}  it  widely  from  M,  hispida  and  M,  horrida, 

Muricea  hispida  Vemii. 

Proceedings  Boston  Society  of  Natural  History,  voL  x,  p.  328,  1866. 

Plate  Vn,  figure  4.     Plate  VIII,  figure  3. 

Corallum  dichotomous,  sparingly  bnuiched,  somewhat  flalfelliform. 
The  main  branches  arise  close  to  the  base  and  bend  outward  and  up- 
ward with  a  wide  curve,  before  becoming  perpendicular  and  sub- 
parallel.  The  secondary  bnmches  arise  from  the  outward  cur\'^ature 
of  the  primary  ones,  and  quickly  become  of  the  same  size.  The 
branches  are  slender,  though  the  long  verrucne  give  them  a  rather 
thick  appearance,  and  gradually  enlarge  to  the  tips.  The  ccenen- 
chyma  is  thin  and  but  little  developed.  The  cells  are  rather  large 
and  regular,  at  the  summit  of  very  long,  rather  large,  tubular  verrucs, 
which  are  narrow  at  base  and  enlarged  to  the  sunmiit,  or  subclavate  in 
form,  the  sides  being  covered  vnXh  long,  sharp  spicula,  which  project 
considerably  at  the  summits.  Axis  very  slender,  round  and  black  at 
base,  amber-color  and  translucent  in  the  branchlets.  Color,  when 
dry,  umber-brown. 

Height  of  the  largest  specimen  4  inches ;  diameter  of  branches,  ex- 
cluding verruca?,  '12  ;  length  of  verrucie  'lO ;  diameter  at  summit  '07. 

Spicula  yellowish  white,  mostly  relatively  large,  very  long,  slender, 
sharp  spindles,  often  curved  or  crooked,  covered  on  one  side  with 
small,  very  sharp,  conical  spinules,  on  the  other  with  small,  very 
closely  crowded,  rough  warts;  ends  usually  very  acut«.  Stouter  spin- 
dles are  numerous,  which  are  frequently  irregular  in  form,  often  bent, 
sometimes  enlarged,  branched,  or  forked,  near  one  end ;  one  or  both 
ends  often  obtuse  or  tnmcate.  The  small  spicula  are  mostly  regular 
warty  spindles,  acute  at  each  end,  but  often  bent  in  the  middle,  and 
are  relatively  less  abundant  than  in  most  species. 

Tlie  longer  spindles  measure  2-00"""  by  -300,  2*30  by  -275,  2*07  by 
•250,  2-05  by  '300,  2*00  by  '300,  1*70  by  '175,  1-67  by  -225,  1^65  by 
•200,  1-57  by  -225;  the  stouter  spindles  2-00  by  '375,  r76  by  '375, 
1*65  by  •300,  r39  by  ^350;  the  majority  of  the  small  spindles  about 
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•425  by  -100,  '400  by  -125,  '375  by  '100,  and  '425  by  "062  ;  the  spinulcs 
of  tho  larger  spiiidles  are  about  •025  long. 

Panama,  very  rare, — F.  H.  Bradley. 

The  spicnla  of  this  species  resemble  most  those  of  M.  tubigera,  but 
while  the  branches  are  nmcJi  smaller,  the  spicula  are  absolutely  much 
larger.  They  are  also  rougher,  with  larger  spiuules,  and  the  small 
spicula  are  much  less  abundant  and  more  regular  in  form.  Its  thin 
ctenenchyma,  and  long,  chivate.  tubular  cells,  with  slender  projecting 
spicula,  will  at  once  separate  it  from  all  otlier  species,  excej)t,  perhaps, 
31.  horrif.ht  Mol>. 

Muricea  horrida  Mobiup. 

Noue  Oorjfoniden  des  Naturliist.   Mus.  Hamburg,  p.  11,  Tab.  Ill,  flg.  3-8,  1861; 
KollikcT,  Icoues  Histioloj;.,  p.  135,  1865. 

'^M.  arboroscens,  ramosissima,  ramis  teretilms,  verrucis  polypiferis 
cylindratis,  obtusis.  Camenchyma  sjdculis  tusiformibus,  verrucosis, 
fulvis  suHiiltum." 

This  speries,  as  described  and  figured  by  Mobius,  forms  an  openly 
and  loosely  branched  corallum,  with  slender  divergent  branches,  cov- 
ered with  loosely  aiTanged,  tubular,  and  somewhat  clavate  verruca?, 
which  are  obtuse  or  truncate  and  eight-rayed  at  summit,  the  sides  and 
upper  margin  with  a  few  slightly  projecting  points  of  long  and  large 
spicula.  Tlie  c(enenchynia  is  thin  and  the  verruca*  are  about  equal  in 
length  to  the  diameter  of  the  branchlets  and  smaller  branches.  Tlie 
long  sj)indles  are  stout  lusiform,  with  distantly  arranged,  rough,  une- 
qual warts.  The  two  iigured  would  measure  1  •45"""  by  '30"'"',  and 
1-07  by  -23. 

Peni  (Hamburg  Museum). 

Muricea  squarrosa  Vcmii,  sp.  nov. 

Plate  VI,  figure  1 3.     Plate  VlII,  figure  4. 

Corallum  dichotomous,  the  branches  subdiAiding  two  or  three  times, 
branching  nearly  in  a  plane.  The  trunk  usually  divides  close  to  the 
base  into  two  or  mort^  main  branches,  each  of  which  usually  forks 
again  within  half  an  inch.  Some  of  the  centnil  secondary  branches 
rise  nearly  perpendicularly  and  do  not  subdivide  for  one  or  two  inches, 
or  even  more,  but  the  outer  ones  often  fork  two  or  three  times  more, 
at  distances  of  about  half  an  inch.  The  terminal  branches  and  branch- 
lets  are  from  one  to  four  inches  long,  round,  subparallel  in  large  si)eci- 
mens,  tapering  but  little,  usually  obtuse  at  the  ends,  and  nearly  as 
large  as  the  main  branches.     The  branches  usually  spread  at  a  large 

Trans.  Connecticut  Acad.,  Vol.  I.  54  Januabt,  1869. 
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angle  at  their  origin,  and  bend  upward  in  a  broad  cur\'e,  the  outer 
ones  often  forming  right  angles  at  their  origin.  The  prominent  ver- 
ruca* are  regularly  arranged  on  all  sides,  and  pretty  close  together, 
though  scarcely  crowded,  and  usually  stand  nearly  at  right  angles  to 
the  branches,  but  often  incline  obliquely  upward  at  a  wide  angle,  and 
never  become  imbricated.  They  are  moderately  large,  usually  some- 
what higher  than  broad,  nearly  equal,  round,  tubular,  truncate,  the  ter- 
minal opening  looking  obliquely  upward  and  outward,  the  surface  cov- 
ered with  many  large  lusiform  spicula,  the  ends  of  which  project  strong- 
ly at  the  siminiit  in  the  foim  of  small  sharp  spines,  which  are  often 
more  numerous  and  larger  on  the  lower  margin,  causing  the  cells  to  ap- 
proach the  characters  of  those  of  the  second  section  of  the  genus. 
Canenchyma  moderately  thick,  filled  with  large  spindles  at  the  sur- 
face. Color  deep  }  ellowish  brown,  varying  to  light  broTmish  yellow 
and  to  deep  umber  brown. 

Height  of  largest  specimens  8  inches ;  breadth  6  ;  diameter  of  lar- 
gest branches,  including  verrucffi  '30  to  'SS ;  of  branchlets  "24  to  '28 ; 
length  of  verruca?  '08  to   10,  often  less ;  diameter  -06  to  '07. 

The  sj)icula  are  light  yellowish  and  brownish,  mostly  large,  stout, 
warty  si)indles,  many  of  them  irregular,  bent  or  lobed.  The  longer 
spindles  are  large,  rather  stout,  tapering  gradually  to  each  end,  or 
frequently  with  one  end  irregular,  truncate  or  obtuse,  the  surface 
crowdedly  covered  with  small,  rounded,  rough  warts,  except  upon  one 
side  where  the  warts  are  usually  replaced  by  small,  sharp,  conical 
spinules.  The  stouter  spindles  are  larger  and  thick,  mostly  irregular, 
bent,  lobed,  or  with  one  end  truncate,  but  agreeing  in  the  character 
of  the  surface  with  the  longer  ones.  Tlie  small  spindles  are  mostly 
slender,  acute  at  each  end,  regiflarly  covered  with  truncate  or  rounded 
warts,  sometimes  with  shaq)  spumles  on  one  side. 

The  longer  spindles  measure  1-80"""  by  -426'"*",  1*80  by  -375,  1-75 
by  -375,  1-70  by  '350,  1-70  by  300,  1-65  by  -226,  1*62  by  -375,  1*57  by 
•260,  1*25  by  '250,  1*42  by  '200,  1-12  by  200,  1*07  by  '175  ;  the  stouter 
ones  1-70  by  '440,  157  by  '600,  l'50by  "500, 1-42  by  -426, 1*37  by  -460, 
1-25  by  -400,  1'12  by  '300,  '860  by  -226;  the  small  spindles  -600  by 
•100,  -37^  by  -075,  -300  by  '062,  -225  by  -062. 

Panama  and  Pearl  Islands,  in  pools  at  extreme  low-water  mark,  not 
common, — F.  H.  Bradley. 

This  species  is  easily  distinguished  by  its  few,  moderately  thick 
branches,  evenly  covered  by  the  squarrose,  tubular  verruca?,  which  are 
usually  considerably  higher  than  broad.  The  spicula  somewhat  resem- 
ble those  of  M,  acervcUa  and  M,  echinata^  but  can  readily  be  distin- 
guished from  either. 
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B. —  VtTruca  more  or  less  prominent ;  cells  hildbiate^  or  opening  vpward^  with  the  lower 

lip  m^re  or  less  prolonged. 
1. —  Verrucoe  large,  elevated,   spreOiling,   neither  oppressed  nor    imbricated,  or   but 

slightly  so. 

Murioea  crassa  VerriU,  sp.  nov. 

Plate  VIT,  figure  10.     Plate  VIII,  figure  5. 

Corallum  very  large,  dichotomous,  branching  nearly  in  a  plane,  the 
branelies  tliick,  clavate,  covered  with  large,  prominent,  coarse  verrucaB, 
which  are  rough  with  very  large,  thick,  blunt  spicula. 

Three  or  four  large  main  branches  usually  arise  from  a  thick,  swol- 
len base.  These  fork  at  distances  of  two  or  three  inches,  many  of  the 
secon<lary  branches  being  three  or  four  times  dichotomous;  while  oth- 
ers arcL  subpinnate,  the  branchlets  usually  alternating  on  opposite 
sides  and  from  one  to  two  inches  apart ;  others  give  off  branchlets 
oulv  on  the  outside.  The  branches  and  branchlets  are  all  thick,  ollen 
crookc<l,  and  bend  outward  at  first,  m  a  broad  curve,  and  then  up- 
ward. Toward  the  base  some  of  the  branches  are  occasionally  co- 
alescent.  The  terminal  branchlets  are  from  one  and  a  half  to  four 
inches  long,  smaller  at  base  than  the  branches,  but  enlarging  toward 
the  obtusely  rounded  end,  where  they  are  much  eidarged  and  often 
clavate,  frequently  having  a  diameter  of  half  an  inch  or  more.  The 
crowded  verruca?  stand  at  nearly  right  angles  to  the  surface  of  the 
branchlets  and  are  very  large,  prominent,  rough  with  large,  stout, 
coarse  spicula,  which  are  mostly  rather  blunt  at  the  ends,  forming 
therefore  coarse  but  not  sharp  spinules  at  the  summit,  a  cluster  of 
which  are  a  little  prolonged,  so  as  to  form  a  short  lower  lip,  which  is 
usually  a  little  incurve<l  in  contraction,  so  as  to  conceal  the  cell,  which 
opens  upward  and  inward.  The  large  verrucaj  of  the  branchlets  are 
usiuilly  broad  at  base,  somewhat  conical,  higher  than  broad,  strongly 
echinate  at  summit ;  those  of  the  main  branches  and  trunk  are  dis- 
tantly scattered,  rounded,  low,  scarcely  as  high  as  broad. 

Ca'nenchyma  moderately  thick,  coarse,  with  very  large,  irregular, 
blunt  spicula,  conspicuous  at  the  sui-face.  Axis  horn-like,  light  wood 
brown  at  base  ;  round,  black,  strongly  striated  in  the  larger  branches, 
with  the  axils  scarcely  compressed  ;  soft,  thick,  ngid  and  brittle  when 
dry,  and  dark  brown  in  the  terminal  branchlets.  Color  dark  brown, 
yellowish  brown  at  base. 

Height  20  inches ;  breadth  18;  diameter  of  main  branches  '60  to 
"90 ;  of  terminal  branchlets  "30  at  base,  '50  or  '60  near  the  tips ;  height 
of  verrucflB  '15  to  '20 ;  diameter  '10. 
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The  spicula  are  reddish  brown,  mostly  very  large,  thick,  coarse, 
unequal,  and  irregular,  with  the  ends  obtuse  or  tnincate,  and  the 
surface  rough  with  minute  crowded  warts.  In  the  vernicie  the  spic- 
ula are  mostly  very  stout  spindles,  oval,  oblong,  or  clavate,  in  nearly 
all  cases  irregular,  but  generally  with  one  end  largest  -and  truncate, 
obtuse,  or  divided  into  two  forks  or  lobes.  Their  most  common  size  is 
about  half  a  millimeter  in  diameter  and  two  long,  but  there  are  many 
much  larger  ones,  and  a  few  quite  regular  and  slender  spindles  of 
smaller  size.  Those  of  the  copnenchyma  are  mostly  very  large,  thick, 
oblong,  irregular  spicula,  obtuse,  truncate,  or  irregular  at  the  ends, 
mostly  bent  or  distorted  and  often  lobed,  most  of  the  larger  ones 
about  one-third  as  broad  as  long. 

The  stout  spicula  of  the  cells  measure  3*20"'"'  by  '875'"",  3*12  by 
•600,  2-26  by  '876,  2-12  by  '576,  2*00  by  '576,  2*00  by  -500, 1-75  by  -675, 
l-'JS  by  -375,  1-70  by  -800,  1-45  by  '575,  1'40  by  -875,  1-37  by  -300, 
1-25  by  -676,  1-07  by  -325,  '875  by  -450.  Those  of  the  ccenenchyma 
4-00  by  1-25,  4-00  by  1-20,  3-25  by  I'OO,  2*87  by  125,  2-75  by  1-25. 
2-75  by  -875,  2-25  by  '960,  2"26  by  '800,  1*00  by  '450;  the  most  slender 
spindles  1*75  by  "225,  -rOO  by  •200;  the  smaller  ones  '650  by  -125,  '525 
by  125,  -450  by  -125  '276  by  150. 

Pearl  Islands, — V.  II.  Bradley. 

Tliis  species  is  very  different  from  all  others  in  its  great  size,  very 
large,  coarse,  rough  verruca?,  and  the  remarkably  large,  thick,  irregular 
spicula. 

Murioea  echinata  VaL 

Muricea  echinata  Yaloncionnes,  Comptcs-rendua.  1855  (no  descriptiOD) ;  Kdw.  and 
Haimo,  Corall.,  vol.  i,  p.  143,  1857  ;  Verrillf  Bulletin  Musoum  Comp.  Zool,  p.  3G ; 
Proc.  Boat.  Soc.  Nat  Hist,  vol.  x,  p.  328,  1866. 

Plate  VIII,  figure  C. 

Corallum  irregularly  dichotomous  or  subpinnate,  branching  nearly 
in  a  plane,  with  clavate  branchlets  and  elongated  echinate  verrucw, 
with  the  lower  lip  prolonged  and  the  cells  opening  upward  and  inward. 

The  trunk  usually  divides,  close  to  the  base,  into  two  or  three  main 
branches,  most  of  which  subdivide  several  times -at  distances  of  one 
third  or  half  an  inch,  the  central  ones  usually  dichotomous  and  the 
outer  ones  often  subpinnate,  the  branches  spreading  at  first  at  a  wide 
angle  and  then  curving  upward.  The  terminal  branches  and  branch- 
lets  are  mostly  from  one  to  four  inches  long,  enlarging  toward  the 
end,  often  distinctly  clavate,  the  tips  enlarged  and  obtusely  rounded. 
The  verrucae  are  mostly  slender,  clavate,  very  prominent,  especially 
on  the  terminal  branchlets,  not  crowded,  spreading  outward  and  up- 
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ward  at  a  wide  angle,  not  imbricated,  covered  with  large,  stout  spin- 
dles, with  shai*])  ends,  some  of  wliich  ibrm  the  prolonged  lower  lip 
and  project  from  tlie  upper  pait  of  the  verruca?,  in  the  form  of  sharp 
rough  spinules.  The  cells  are  small  and  open  inward  and  upward,  in 
contraction  nearly  concealed  by  the  incun'ed  lower  lip,  filled  with 
small  convergent  yellow  spicula,  from  the  bases  of  the  tentacles.  The 
ca*nenchynia  is  thin,  covered  with  large  spindles.  Color  deep  reddish 
brown  ;  cells  yellow  inside.     In  life  '*  deep  red,  polyps  bright  yellow." 

Ileiglit  of  largest  specimens  0  or  8  inches ;  breadth  about  the  same; 
diameter  of  the  main  branches,  including  verruca?,  '30 ;  of  the  branch- 
lets  at  origin  '25 ;  near  the  ends  '37  ;  length  of  the  longest  verruca' 
on  the  terminal  branchlets  'IS  to  '18 ;  diameter  '06  of  an  inch. 

Dwarf  sj)ecimen8  occur  only  two  or  tliree  inches  higli,  with  the  lar- 
gest branches  about  "25  in  diameter,  and  tlie  verrucro  '10  of  an  inch 
long.     These  grow  in  shallow  water,  in  rocky  pools,  etc. 

The  spicula  are  reddisli  and  yellowish  brown,  mostly  rather  large, 
rough,  acute  spindles,  of  which  tlie  larger  ones  are  often  bent,  irregu- 
lar, lobcd,  or  with  one  end  truncate.  The  longer  spindles,  when  per- 
fect, usually  have  the  ends  quite  acute ;  some  are  moderately  stout, 
others  quite  slender,  covered  on  one  side  with  small  but  very  sharp 
spinules,  on  other  parts  with  small,  crowded,  rough,  rounded  or  trun- 
cate warts.  When  the  spindles  are  bent  the  spinules  are  usually  on 
the  concave  side.  The  stouter  spindles  are  quite  irregular  and  varia- 
ble in  size  and  fonn,  but  are  usually  rather  thick,  often  crooked,  and 
with  one  or  both  ends  bliuit  or  truncate,  and  very  closely  covered 
with  warts  and  spinules.  The  medium  sized  spindles  are  quite  regu- 
lar, slender,  and  very  acute,  warted  like  the  larger  ones.  The 
smallest  are  nearly  white,  it?gular,  some  acute  and  others  blunt,  cov- 
ered with  j)rominent  very  rough  warts,  which  are  not  crowded. 

The  longer  spindles  measure  1-96"""  by  -450""",  1'75  by  -425, 
1-75  by  -260,  102  by  -276,  1*52  by  -225,  1*50  by  '375,  1-46  by  '350, 
1-45  by  -275,  1*45  by  -175;  the  stouter  ones  200  by  -750,  1-62  by 
•750,  1-60  by  -576,  \'tb  by  '450,  1*45  by  -450,  1-35  by  '600,  MO  by 
•475,  1-00  by  -026,  '600  by '250 ;  the  medium  sized  spindles  1-35  by 
•260,  1-27  by  -225,  1^15  by  '150,  I'OO  by  -425,  -900  by  •125 ;  the  .small 
8j»icula  •eSO  by  -125,  -350  by  '100,  -325  by  -100. 

Panama,  in  rocky  pools  at  low-water  mark,  common, — F.  H.  Brad- 
ley, C.  F.  Davis,  J.  H.  Stenibergh ;  Pearl  Islands, — F.  H.  Bradley. 

Var.  flabellum. 

Branches  much  more  numerous  and  crowded,  several  principal  ones 
starting  nearly  together  close  to  the  base,  and  giving  off  numerous 
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short,  crooked  branchlets,  mostly  ou  the  outer  si<le,  wliich  arc  often  at 
distances  of  less  than  a  quarter  of  an  inch  apait.  Terminal  branch- 
lets  one  or  two  inches  long,  '26  in  diameter,  often  tai)ering.  Vemicie 
very  slender,  prominent,  the  lower  lip  much  prolonged,  acute,  the  sur- 
face and  summit  rough  with  the  sharp  ends  of  the  spicula.  Cells 
small,  o]>ening  upward,  often  tilled  with  a  cluster  of  bright  yellow 
spicula  from  the  bases  of  the  tentacles.  C'olor  deep  brown. 
Pearl  Islands, — F,  H.  Bradley. 

This  species  somewhat  resembles  the  two  following  in  color  and  ex- 
ternal aj)j)earance.  From  the  first  it  differs  greatly  in  mode  of  growth, 
and  somewhat  in  the  spicula ;  from  the  second  (3/.  austera)  in  its 
much  more  slender,  longer,  and  spreading  verruca*,  and  very  decidedly 
in  its  spicula. 

Murioea  firutioosa  Ven-ni,  sp.  nov. 

Plate  VII,  figure  2. 

Corallum  large,  very  branching,  ca*sj)itose,  fruticose,  wuth  rather 
small,  somewhat  clavate  branchlets,  and  prominent,  spreading,  spi- 
nosc  verruca?. 

The  trunk  is  very  stout  and  short,  arising  from  a  large  irregular 
base,  and  usually  divides  at  once  into  several  large,  unequal  main 
branches,  which  rapidly  divide  and  subdivide  in  an  irregular  manner, 
the  brandies  and  branchlets  usually  not  more  than  one  quarter  or 
half  inch  apart.  Sometimes  several  large  main  branches  can  be 
traced  for  some  distance,  giving  off  numerous  small  branches  from  all 
sides,  but  more  frequently  the  subdivision  is  so  rapid  that  tlie  main 
branches  are  very  soon  lost  among  the  crowded  and  crooked  branches. 
The  small  branches  near  the  ends  often  divide  in  an  irregularly  dichot- 
omous  manner,  and  sometimes  coalesce;  they  are  very  numerous, 
nearly  equal  in  size,  and  usually  much  curved  and  crooked,  spreading 
at  their  origin  with  a  broad  curve.  The  tenninal  branchlets  are  short, 
mostly  '5  to  1*5  inches  long,  often  curved,  of  moderate  size,  narrowed  at 
base,  enlarging  to  the  obtusely  rounded  end.  \'erruca»  close  together, 
but  not  imbricated,  spreading  outward  and  upward,  quite  prominent, 
conical,  about  as  high  as  broad  toward  the  outer  ends  of  the  bninch- 
lets,  where  they  are  more  dt^veloped  than  below,  and  furnished  -mih 
an  acute  prolonged  lower  lip,  the  surface  covered  with  long,  stout 
spindles,  some  of  which  arc  about  as  long  as  the  verruca*.  Cells  small, 
situated  on  the  uj)per  side  of  the  verruca*,  near  the  end,  the  aperture 
filled  with  the  yellow  polyjvspicula,  from  the  bases  of  the  tentacles. 
On  the  surface  of  the  larger  branches  the  verruca?  are  low,  rounded, 
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and  without  a  prolonsred  lower  lip  ;  on  the  trunk  and  main  branches 
tliey  are  distant,  8mall,  and  but  little  prominent. 

Ctrnenchyma  thin,  its  surface  composed  of  very  conspicuous,  stout 
spindles,  often  larger  than  those  of  the  verruca*.  Color  of  the  brancli- 
lets  and  verruca?  deep  reddish  brown,  branchlets  yellowish  brown, 
tnink  and  main  branches  yellow,  tinged  with  brown.  Axis  horn-like, 
yellowish  wood-brown  at  the  base  and  in  the  larger  branches,  darker 
reddish  bro\*Ti  and  translucent  in  the  smaller  ones,  light  anibcr-yellow, 
translucent,  and  slender,  in  the  branchlets. 

The  largest  specimen  is  16  inches  high,  greatest  breadth,  across  the 
upper  surface  of  the  clump,  22  inclies ;  least  diameter  16  ;  diameter  of 
tnink  1*4;  of  main  branches  *76  to  1  inch;  of  branchlets  at  origin  '12 
to  '17  ;  near  the  ends,  including  verruca?,  '20  to  "25  ;  length  of  longest 
verruca*  '08  to  '10 ;  diameter  '05  of  an  inch.  Another  specimen  is  15 
inches  high,  and  the  same  in  breadth. 

The  spicula  vary  in  color  from  brownish  yellow  and  yellowish  white 
to  deep  reddish  brown.  Tlie  larger  ones  are  mostly  stout,  relatively 
large,  blunt,  and  frequently  irregular  or  crooked  spindles.  The  longer 
spindles  are  rather  thick  in  the  midille  portion,  tapering  somewhat 
abruptly  to  the  ends,  which  are  not  usually  very  acute  ;  one  side  cov- 
ered with  small,  very  shaq)  spinules,  the  other  parts  with  crowded 
rough  warts.  ITie  stouter  spicula  are  thick  and  massive,  usually 
blunt  or  even  truncate  at  one  or  both  ends,  but  sometimes  tapering 
to  blunt  points,  often  crooked;  some  of  the  smaller  ones  entirely 
lose  their  spindle-shape,  even  becoming  triangular;  others  hjive 
the  large  end  forked  ;  while  some  are  quite  irregular,  compressed, 
sometimes  as  broad  as  long,  one  side  divided  into  large,  sliarp,  lac- 
erate teeth  or  spines.  The  medium  sized  spindles  are  more  regular, 
quite  stout  in  the  middle,  usually  tapering  to  acute  j>oints,  one  side 
covered  with  quite  large  and  very  sharp  spindles,  the  other  witli  closely 
crowded  rough  warts.  Other  still  smaller  spicula  are  quite  slender, 
regular,  very  warty  spindles,  light  yellow  in  color.  The  smallest  are 
very  small,  snow-white,  very  warty  sj)indles,  some  very  slender,  others 
relatively  short. 

The  longer  spindles  measure  2-00'"'"  by  'GoO""",  2*50  by  -500,  1*75 
by  -350,  1-57  by  825,  1*55  by  '3.50,  1-55  by  •:^00,  1-65  by  225,  1*50  by 
•425,  1*45  by  -350,  1*40  by  -200,  1*27  by  -300,  1*20  by  250;  the  stout 
spicula  2-37  by  -650,  2-25  by  -625,  2-10  by  •()75,  2*00  by  575,  1-75  by 
•525,  1-70  by  •52o,  1-02  by  -550,  1-62  by  •oOO,  rso  by '475,  1-35  by 
•675,  1-07  by  -375,  •725  by  •SOo ;  the  medium  sized  spindles  1^07  by 
•250,  107  by  -225;  100   by  -276,   I'OO  by   ^250,  TOO  by  ^200,  '900  by 
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•200,  -875  by  '200,  -825  by  200,  '700  by  -160 ;  the  smaller  spindles 
•575  by -175, -675  by -100, -SoO  by  "100,  500  by  '100,  -470  by  '100 
•450  by  '076,  '425  by  '100;  the  smtillest  white  spindles  •l:J5  by  -075, 
•325  by  •0(32,  -175  by  -075,  Vlo  by  -062  ;  some  of  the  small  triangular 
ones  -4.50  by  •425 ;  the  irregular  prickly  spicula  400  by  -325.  The 
polyp-spindles  measure  '375  by  -100,  -325  by  075,  275  by  '075,  ^225 
by   100,  "iOO  by  '075,  200  by  -062. 

Pearl  Islands,  brought  from  0  to  8  fathoms  below  low-water  mark 
by  divers, — F.  II.  Bradley. 

Var.  miser. 

Corallum  dwarfed,  forming  small,  thickly  branched,  rounded,  c:rs- 
pitose  clumj)s,  from  two  or  six  inches  in  diameter  and  about  the  same 
in  height,  the  subdivision  taking  place  rapidly  from  close  to  the  base. 
Branches  and  branchlets  small  and  slender,  the  latter  a  little  enlarged 
toward  the  ends,  and  from  '5  to  2  inches  long.  Verruca^  as  in  the  typ- 
ical form,  but  smaller,  nearly  obsolete  on  the  hirger  branches.  Colorof 
branchlets  deep  brown,  of  branches  and  often  the  bases  of  branchlets 
very  light  yellow.  Diameter  of  branchlets  '10  to  '16;  length  of  long- 
est verrucje  '04  to  '06  of  an  inch.  The  spicula  are  similar  to  those  of 
the  tyj)ical  foiTa,  but  smaller. 

Pearl  Islands,  in  rocky  pools  at  extreme  low-water  mark, — F.  IL 
Bradley;  Corinto, — J.  A.  McXiel. 

This  s})ecies  is  more  nearly  allied  to  M.  echinata  than  to  any  other. 
Its  ciespitose  growth  and  far  more  numerous  and  smaller  branches 
will  usually  separate  it  readily.  The  verruca^  are  smaller  and 
shorter,  and  the  spicula  are  different,  though  quite  similar  in  general 
appearance.  They  are  mostly  stouter  and  bhmter  than  the  corres- 
ponding forms  in  M,  echinata^  while  the  large,  stout  spindles  of  the 
coenenchyma  are  decidedly  larger,  even  in  smaller  specimens.  Tlie 
medium  sized  spindles  are  also  decidedly  stouter  and  less  acute. 

Muricea  aUSteiU  Verrill,  sp.  nov. 

Plate  VIII,  figure  1. 

Corallum  large,  dichotomous,  fruticose,  sometimes  ca»spitose,  with 
rather  thick,  obtuse  branchlets,  covered  with  close,  scarcely  appressed, 
sub-conical  verruca?,  having  an  acute  lower  lip. 

In  the  largest  specimen,  several  trunks  arise  from  a  broad  base,  four 
or  five  inches  in  diameter.  These  quickly  fork,  and  the  branches  in  their 
turn  rapidly  divide,  being,  in  some  cases,  five  or  six  times  dichotomous, 
producing  a  rather  coarse  caBspitose  clump,  though  some  of  the  main 
branches  and  their  divisions  have  a  tendency  to  arrange  themselves  in 


Verrili,  Notes  on  Radiata.  431 

a  ^iiiirle  pliinc. — a  f<.'atiire  that  is  more  characteristic  of  the  smaller 
s])Ofiinens.  The  hranclies  and  branohlets  usually  arise  from  '5  to  1*6 
iiiclies  a])art,  spreading  in  a  wide  curve  at  first,  or  even  nearly  at  right 
angles,  and  then  becoming  sub-parallel.  The  branches  occasionally 
coalesce  sparingly.  The  terminal  branchlets  are  'o  to  2  inches  long, 
as  larir*'  as  or  larL^er  than  the  smaller  branches,  and  mostly  increase  in 
size  from  their  oriirin  to  the  end,  which  is  well  rounded.  The  vemicro 
a»v  pnunnu-nt,  sub  conical,  with  an  acute  lower  lip,  near  together,  but 
yet  scarcely  crowded,  and  not  inri)ricated,  usually  forming  an  angle  of 
about  15°  with  the  surlace,  closely  covered  by  rough,  stout,  rather 
shoit  spindles,  tapering  to  the  en<ls,  which  scarcely  project  above  the 
surface,  ex(*ept  slightly  at  the  summit  of  the  verrucae.  Cells  opening  on 
the  upper  side*  of  the  verrucie,  filled  when  fresh  with  a  cluster  of  light 
yellow  polyi)-spindles.  CaMienchyma  moderately  thick,  firm,  with  a 
hard  rough  surface,  covered  with  stout,  mostly  obtuse,  rough  spicula, 
some  of  which  are  much  larger  than  those  of  the  vemicaB.  Axis 
wood-brown  and  not  calcan^ous  at  base ;  Idack  in  the  branches  and 
usually  a  little  c(ml])re^8ed,  esj)ecially  at  the  axils;  yellowish  brown, 
coarse,  and  rigid  in  the  branchlets.  C  olor  uniform  reddish  or  yellow- 
ish brown. 

Ilciglit  of  largest  specimen,  from  Panama,  9  inches;  breadth  16  by 
V^\  diameter  of  main  branches  -40;  of  secondary  '30;  of  branchlets 
at  base  -JO  to  •25 ;  at  summit,  including  verrucae,  "25  to  '36  ;  length  of 
vernu'a*  *0o  to  10;  diameter  about  *05.  Another  sub-flabelliform 
specimen  fnnn  Pearl  Islands  is  9  inches  high  and  10  broad,  with  the 
branches  and  verructe  as  in  the  other.  One  from  Cape  St  Lucas  is  8 
in<'hes  high  and  6  broa<l ;  the  branchlets  near  the  ends  mostly  '35, 
rarely   40,  in  <liameter;  the  longest  vemicje  "12  of  an  inch  in  length. 

The  largest  spicula  are  all  rather  short  and  stout,  mostly  oblong  or 
oval  in  outline,  with  <d)tuse  or  truncate  ends,  only  a  portion  of  them 
being  short  s[)indles.  The  longer  sjucula  are  mostly  oblong,  with  obtuse 
ends,  or  stout  fusiform,  ta]>ering  somewhat  to  one  or  both  ends,  which 
are  blunt ;  one  side  covered  with  large,  conical  spinules,  the  others  with 
rather  large,  close  set.  rough  warts.  The  stouter  spicula  differ  but 
little  from  the  longer  ones,  excej)t  in  being  shorter  and  thicker,  gene- 
rally oblong  or  oval,  and  truncate  at  the  ends.  Tliey  are  often  irreg- 
ular, or  lobed  at  one  or  both  ends.  The  small  sj)indles  are  rather 
stout,  ta])ering  but  little,  blunt  at  the  ends,  and  covered  with  large, 
prominent,  rough  warts,  about  their  own  diameter  apart.  Small,  irreg- 
ular, very  warty  or  8i)iny  8j)icula  occur,  which  are  nearly  as  long  as 
broad;  also  irregular  star-shaped  spicula,  and  nearly  round  warty 
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heads.     The  polyp-spiciila  are  mostly  small,  rather  slender,   oblong 
spiiulles,  with  l)lunt  ends,  closely  covered  with  small  roii«rh  warts. 

The  shiijle  speeiinen  from  Cape  St.  Lucas  has  spieula  which  aver- 
age somewhat  larjjjer,  but  airree  well  in  form  and  appearance  with 
those  of  the  Panama  specimens. 

llie  hmger  spieula  measure  1*45'°'"  hy  •400"'"*,  l'2-2  by  '400,  1-17  by 
•37.-),  1-15  by  -37.3,  1-15  hy  'Z'lh,  1-12  by  '375,  1-12   by   '300,   107   by 
•30i),  1-05  by  -350,  1-02  by  -325,  -850  by  '276;  the  stouter  ones  1*47  by 
•600,  102  by  -400,  1*00  by  '375,  '975  by  -600,  -950  by  -425,   '900  by 
•450,  •7.')0  by  -300,  •700  by  -37"),  •675  by  ^325,  -660  by  '350,  '625  by  -300 ; 
the  small  spindles  -425  by  •lOO,  -375  by  -100,  -350  by  -125;  the  small 
irre*rnlar,  thorny  sjncula  •275  by  '175,  -225  by  '150,  '175  by  '100;  the 
stars  -200  by  -200,  -200  by  -150,  -175  by  -175  ;  the  headtj  •Ko  by  -150, 
•I  75  by  '100 ;  the  polyj)-8pindles  '500  by  -100,  -450  by  -112,  '450  by  -075, 
•425  by  -125,  -400   by  ^137,  '400  by  '100,  -375  by  '100,  '350  by  ^087,  '325 
by  -075,  300  by  -100,  -250  l»y  -075,  '225  by  '062.     The  longer  spieula 
from  the  Cape  St.  Lucas  example  measure  1*67  by  '550,  I  •SO  by  '500, 
1-60  by  ^425,  I'SO  by  '376,  1-26  by  '300,  1-12  by  •325;  the  stouter  ones 
1-CO  by  -550,  1*40  by   575,  1*30  by  '500,  1*27  by  -450, 1*25  by  '500,  -875 
bv  •450. 

Pearl  Islands,  rare,  brought  with  M,  crassa  and  M.fnUicosa  from 
6  to  8  fathoms  by  divers, — F.  IL  Bradley  ;  Panama,  at  extreme  low- 
water,  on  reef,  very  rare, — F.  IL  Bradley ;  Cape  St.  Lucas, — J.  Xan- 
tus,  froui  Smithsonian  Listitution  ;  La  Paz, — J.  S.  Pedersen. 

This  species  resembles  in  color  and  general  appearance  M.  echtnata 
and  M.  friiticosa^  but  is  quite  distinct  from  both  in  its  short,  stout, 
blunt  spieula.  From  the  latter  it  differs,  also,  in  its  much  stouter  and 
less  numerous  branches  and  larger  veiTucie ;  from  the  fornier  in  its 
shorter,  broader,  and  more  conical  verruca?  and  firmer  texture. 

MuriCL-^a  retUSa  Verrill,  sp.  nov. 

Plate  YIII,  figure  8. 

Corallum  dark  pur])lish,  dichotomous,  sparingly  branched,  branches 
rather  thick,  with  large  sub-conical  verrucw,  which  are  not  crowded. 

The  trunk  forks  near  the  base  and,  in  the  only  specimen  seen,  each 
nijiin  branch  subdivides  again  at  the  distance  of  about  an  inch.  One  of 
the  secondary  Vn-anclies  again  forks  at  two  inches  from  its  origin,  the 
others  remain  simple  and  about  two  inches  long.  The  branches 
spread  widely  at  first  and  are  about  equal  in  size  throughout,  tlie  t<Tmi- 
nal  })ranches  being  a  little  enlarged  toward  the  end.  "^The  verructe  are 
rather  large,  stout,  subconical,  ni'arly  as  broad  as  high,  not  crowded. 
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standinjx  at  an  angle  of  about  45®  on  the  upper  part  of  the  branches 
and  at  a  greater  angle  below,  their  surface  covered  with  short,  thick, 
rather  obtuse  spindles,  with  their  sides  elevated  aud  very  conj5])icu()us 
at  the  surface,  but  the  ends  not  j)rojecting.  The  lower  lip  of  the  ver- 
ruca* is  rather  obtuse  and  not  much  prolonged.  The  canienchyma  is 
thick,  covered  with  stout,  irregular,  blunt  spicula,  some  of  them  con- 
siderably larger  than  those  of  the  verrucae.  Color  deep  purplish 
brown. 

Height  3  inches  ;  breadth  2*5  ;  diameter  of  branches  '30;  length  of 
verruca)  08  to  -12  ;  breadth  '06  to  -08. 

The  spicula  are  mostly  deep  red  or  purj)le,  varying  toward  yellow- 
ish, an<l  consist  mostly  of  short,  stout,  usually  irregular,  blunt  spin- 
dles, or  oblong  spicula,  three  or  four  times  as  long  as  broad  ;  and  very 
short  and  thick,  irregular,  massive  spicula,  of^en  more  than  half  as 
broad  as  long.  The  longer  spicula  are  partly  stout,  blunt  spindles,  of- 
ten irregular  or  bent,  and  closely  covered  with  rough  warts,  witli  stout 
conical  spinules  on  one  side;  these  come  mostly  from  tlie  ver^uca^ 
Others,  coming  from  the  ccenenchyma,  are  oblong  or  irregularly 
formed,  one  end  often  dilated,  frequently  truncate.  The  stouter  spicula 
are  very  massive  and  irregular,  usually  oblong,  and  truncate  at  both 
ends,  often  with  one  end  dilated,  frecpiently  lobed,  crowdedly  warted, 
except  on  the  spinulose  sides.  Others  are  irregularly  triangular  and 
flattened,  one  edge  spinulose,  the  si<les  warted.  All  tlie  stouter  irreg- 
ular si)icula  appear  to  come  from  the  ccenenchyma.  The  smaller  spin- 
dles from  the  verrucae  are  pretty  regular,  stout  fusiform,  or  even  some- 
what oval  in  outline,  the  ends  not  very  acute. 

The  longer  spicula  measure  1*47'"'"  by  -500""",  1'40  by  -350,  1*27  by 
•45(»,  l-io  by  -300,  1-05  by  -325,  1*00  by  -300,  -026  by  '250,  -900  by 
•225,  -875  by  '325  ;  the  stouter  ones  1*20  by  -S'lO,  1*02  by -600,  1-02  by 
•600,  1-00  by  -,^50,  1*00  by  '475,  060  by  '500,  -925  by  -450,  -750  by 
'62iy^  '700  by  -450,  -025  by  '425  ;  the  triangular  flattened  ones  1*15  by 
•575,  -775  by  -400,  025  by  '375;  heads  -276  by  -275  ;  the  small  oval 
spindles  ^750  by  -300,  -626  by  '225,  '000  by  '225,  '476  by  '226,  '450  by 
•250,  -450  by  '175,  :260  by  -160. 

Pearl  Islands,  attached  to  the  base  of  a  large  sj)ecimen  of  3/.  fruti- 
cosa.  from  6  to  8  fathoms, — F.  II.  Bradley. 

ITiis  species  is  closely  allied  to  31.  oftstera.  Its  spicula  are  still 
shorter,  thicker,  and  more  irregular,  approaching,  in  this  respect,  those 
of  M.  crassft,  though  much  smaller.  The  verruca*  are  also  larger  than 
those  of  M,  auHtera  and  less  rough.  Tlie  peculiar  rich  color  will  proba- 
bly prove  to  be  a  good  specific  character,  since  the  color  in  the  species 
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ot*  this  cronus  a|»|>c:irs  to  be  remarkably  CDiistant,  although  quite  vari- 
able in  some  *xenera  of  (iori^onida*. 

Muricea  fonnosa  Vcmii,  sp  nov. 

Plate  VIII,  titrure  15. 

CoraUum  wliite,  diehotomous,  the  brandies  moderately  stout,  diver- 
gent,  with  elongated  s(|uarrose  verrucsv. 

The  single  speeimen  in  the   eolleetion  ibrks   at  about   half  an   ineh 
from  the  base  ;  one  branch  divides  again  within  half  an  inch  ;  the  other 
forks  at  two  inches,  eacli  division  ajra in  subdividinir  irreixuhirlv.     The 
branchk'ts  <livergc  at  first  with  a  wide  angh',  often  even  0(»  .and  then 
curve  u]>ward  ;  they  are  short,  somewhat  conical,  obtuse  at   tlu'  ind. 
The  verrucje  are  ehuiirated,  somewhat   conical,  with  the  acute   l«»wer 
li]»  |>rojecting  l>eyond  the  upper,  and  spiny  with  the  projecting  inds of 
elongated,  sharj>  s])iculcs.     Cells  ])laccd  on  the  upper  side  and  mar 
the  en<l  of  the  verruca*,  surmounted  by  a  cluster  of  white  p<»lyj»->pin- 
dles  when  the  poly]»s  are  contractc<l.     C'lenencliyma   rather  thin,  the 
surface  covere<l  with  rather  short  an<l  stout,  nearly   ivguhir   sj)indUs. 
Axis  wood-brown  at   base,  brownish  black  in  the  branchis.     CVlor 
pure  whit*'  throughcmt. 

In  life,  *Mhe  color,  both  of  branches  and  polyps,  is  pure  whit*-;  ]h> 
lyps  very  inconspicuous,  sessile,  with  eight  short,  pimiate   tentacles," 

-If.  H.k 

Height  4  inches;  breadth  3;  length  of  branchlets  '5  to  1*.5;  diame- 
ter, including  verruca*,  '30  to  '.So;  length  of  verruca*  '08  to  ''iJ;  diam- 
eter -04  to  -00. 

The  P[»icida  are  clear  wliite,  of  moderate  size,  comparatively  smooth ; 
the  larger  are  mostly  rather  elongated  spindles  from  the  vernua*.  with 
one  end  usually  (piite  sharp  ;  and  short,  stout,  blunt  spindles  and  irreir- 
uhir  s]nctila  fnmi  the  ccenenchyma.  The  longer  spindles  from  tlie  ver- 
rucff  sometimes  ta]>er  regularly  to  both  ends,  which  are  acute;  others 
have  one  end  short,  the  other  taj)ering  abruptly,  truncate,  <»r  even 
forked  ;  the  outer  surface  is  covered  with  very  small,  crow«b»d  waits, 
the  inner  suH'ace  with  very  small,  low  spinules,  which  gives  tluni  a 
rather  smooth  appearance  when  nu)derately  enlarged.  The  stout 
spicula,  mostly  from  the  eceiienchyma,  are  in  large  part  slmrt,  >tout 
spindles,  often  regularly  eHij>tical  in  outline,  with  the  emls  regularly 
tapering  and  blunt  ;  some  are  irregular  s]>indlcs,  one  end  often  much 
the  largest  and  blunt  or  roumled,  the  other  somewhat  aeut<» :  others 
are  of  various  shapes,  sometimes  sub-triangular,  often  bent.  Ml  are 
covered  with  very  small  warts  and  spinules,  like  the  longer  ones.     The 
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j)oly]>-spin<llo9  are  mostly  small,  short  spindles,  very  unequally  and 
roughly  warted ;  others  are  more  ek'nder  and  very  small  spindles ; 
others  are  longer,  slender,  not  very  acute  spindles,  witli  more  dis- 
tant warts. 

The  longer  spindles  measure  l-:^5"""  by  •.325""",  1'25  by  -175,  1-22  by 
•250,  I -22  by  175,  11 7  by  '275,  1M5  by -175, 1-12  by  275,  1-07  by '200, 
1M)5  by  -250,  I 'OO  by  '250,  -950  by  250,  '950  by '225, -950  by '150, '925 
by  -250,  -925  by  •2J5,  '900  by  '200,  '875  by  '225,  '850  by  '225,  '750  by 
•175,  -725  by  '225,  '725  by  -175,  725  by  '150,  'GOO  by  100;  the  stout 
ejundles  1-45  by  '450,  V:\2  by  -375,  1-17  by  -400,  I'lo  by  -300,  1*12  by 
•275,  I  -10  by  425,  I'Oo  by  -325,  -975  by  -300,  '925  by  -350,  -900  by  -360, 
•850  by  -300,  '850  by  -275,  '800  by  225,  '775  by  ^276,  -775  by  -226,  '750 
by  •300,  -750  by  -250,  -700  by  '250,  -075  by  '300,  -050  by  '200,  -425  by 
•250  ;  the  irregular  stout  spicula  -950  by  -450,  -925  by  '350,  -800  by 
•300,  -775  by  '375,  ^725  by  ^350,  ^700  by  -300,  ^050  by  ^300,  '000  by  ^326, 
•525  by  -275,  ^425  by  -275,  '400  by  '250,  ^350  by  '225;  the  polyivsjjin- 
dles  -450  by  -100,  ^425  by  •luo,  -400  by  •lOO,  '375  by '125,  '350  by  •112, 
•350  by  -002,  ^325  by  ^112,  -325  by  '087  '300  by  '100,  -300  by  -075,  -300 
by  •OSO,  -275  by  •062,  -225  by  -002,  -175  by  •075. 

Zorritos,  Peru,  dredged  in  3  fathoms, — F.  II.  Bradley. 

This  species  resembles  J/,  albida  in  color  and  size  of  branches,  but 
has  not  the  appressed  verrucfie,  with  a  tiattened  lower  lip,  of  that  spe- 
cies, and  the  spicula  of  the  verruca?  are  much  longer,  8haq)er,  and  more 
projecting,  while  all  the  spicula  are  much  less  roughly  warted.  It 
somewhat  resembles  M,  squarrosd  in  size  and  mode  of  branching  and 
in  the  divaricate  verrucie,  but  ditiers  in  the  elongated  lower  lip  and 
much  stouter  spindles  of  the  verrucaj,  as  well  as  in  color.  It  also 
>>ears  some  resemblance  to  the  w^hitish  variety  of  J/,  tuhigera^  but  has 
smaller  branches,  shorter  verrucaj,  with  a  well-marked  lower  lip,  and 
much  shorter  an*]  stouter  spicula. 

The  Zorritos  specimen  is  infested  by  a  small  parasitic  worm,  which 
forms  mnuerous  tubes  in  the  ca»nenchyma  and  surface  of  the  axis. 
When  living  "from  each  tube  are  i)rotruded  a  pair  of  long,  slender, 
flexible  tentacles,  zoned  with  black  and  white,  and  a  long,  worm-like 
process,  mammillated  on  both  sides,  and  showing  a  dark  line  (intes- 
tine y)  in  the  centre." 

These  worms  are  about  a  quarter  of  an  inch  long  and  quite  slender, 
with  small  bundles  of  seta;  along  the  sides,  the  posterior  extremity 
tai)ering.  In  alcohol  the  tentacles  are  relatively  large,  with  large 
dark  brown  spots,  arranged  in  pairs  along  the  whole  lengtli,  producing 
the  "zoned"  appearance.     Each  worm  has  two  holes  at  the  surface 
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of  tlio  oaMioTicIiyma,  whifli  arc  flose  toircther  ami  have  a  slightly 
raised  border.  From  one  of  the  holes  the  teiitaeles  are  ])rotru<ieii ; 
from  the  other,  the  posterior  end  of  the  l)o«ly.  The  lower  part  of  the 
tuhi*,  hent  into  a  l"-shaped  form,  is  more  or  less  deejdy  exeavaled  in 
the  suhstanee  of  the  axis. 

2^ — Verruca  scarcely  prominent.     Cells  opening  outward,  tvith  the  lower  lip  little  de- 
vtloped, 

Muricea  robusta  Vemii. 

Muricea  rolmsta  V«Trill,   Bulletin  Miisciim  of  Comp.  Zck)I.,  p.  36,  1864;  {2^^^)  Proc 
Boston  Soc.  Nat.  Hist,  vol.  x,  p.  329,  1S6G. 

Plate  yil,  figure  3.      Plate  VIII,  figure  9. 

Corallura  brown,  irregularly  dicliotomous,  with  few,  stout,  mostly 
crooked  branches,  pretty  closely  covered  by  the  rather  large,  unequal 
cells,  which  have  the  border  but  little  elevated. 

When  young  it  rises  as  a  simple,  clavate,  often  crooked  stem  to  the 
height  of  2  or  3  inches,  attaining  a  diameter  of  'So  to  '40  near  the 
summit,  which  is  bluntly  rounded.  Larger  specimens  usually  divide 
within  1*5  inches  from  the  base,  the  main  branches  again  forking  with- 
in an  inch  of  their  origin,  and  the  resulting  branches  are  irregularly 
once  or  twice  dichotomous.  The  branchlets  are  irregular,  crooked, 
arising  from  '5  to  2  inches  apart,  spreading  at  their  origin  in  a  broad 
curve,  stout  and  rigid,  of  nearly  uniform  size  throughout,  the  ends 
obtusely  roundeil.  Verruca?  upon  the  branches  and  trunk  inconspicu- 
ous, consisting  of  a  slightly  elevated  margin  around  the  rather  large 
and  conspicuous  cells,  which  are  crow4led  over  the  whole  suriace  and 
open  outward.  Toward  the  ends  of  the  branchlets  the  vemica*  be- 
come more  prominent  by  reason  of  the  greater  development  of  the  low- 
er border  of  the  cells,  which  forms  a  concave,  semi-circular,  or  crescent- 
shaped  lower  lip,  with  a  somewhat  thickened  and  obtuse  edge,  the 
surface  scabrous  and  granulous  with  small  rough  spicula.  Coenenchy- 
ma  thick,  and  granulous  with  small  spicula.  Axis  in  the  branches 
black  and  scarcely  compressed  at  the  axils,  brown  and  rigid  in  the 
branchlets.     Color  dull  yellowish  brown. 

Height  of  largest  specimen  8*5  inches ;  breadth  4 ;  diameter  of 
trunk  '40 ;  of  branchlets  '36  ;  of  largest  verrucae  "06 ;  length  of  lower 
lip,  when  longest,  '04. 

Spicula  orange-brown  and  light  yellow,  quite  small  for  the  genus, 
but  very  rough,  the  larger  ones  consisting  in  great  part  of  stout,  irreg- 
ular, thorny  clubs.  The  longer  spindles  are  rather  slender,  irregular, 
the  sides  closely  covered  with  very  rough  unequal  warts,  one  end  often 
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lacerately  divided  into  large,  unequal,  sharp  spinules.  The  stouter 
spicuhi  aro  in  part  short,  stout,  very  roughly  waited  spindles;  with 
more  numerous  and  usually  large,  stout,  irregular,  very  rough  clubs. 
The  latter  are  bluntly  pointed  at  the  small  end,  the  sides  covered  with 
crowdo<l  rough  warts,  the  large  end  lacerately  divided  into  large,  une- 
qual and  irregular,  sharp  spinules.  Among  the  smaller  spicula  are 
many  short,  irregular  spindles,  roughly  warted  on  one  side,  and  bear- 
ing large,  elongated,  sharp,  oblique  sphuiles  on  the  other;  also  more 
regular  short  warty  spindles  and  warty  heads ;  others  are  quite  slen- 
der and  very  roughly  warted  spindles,  often  lacerate  at  one  end.  The 
polyp-sj>icula  are  deep  brown. 

The  longer  spindles  measure  •826'"™  by  -175'""^,  -826  by  -162,  '776 
by  -175,  -750  by  '250,  'TOO  by  -160,  -675  by  -125,  -625  by  '176,  '625  by 
•125, -550  by -175, -526  by  '126;  the  stouter  spindles  -625  by  -375, 
•625  by  -250,  -475  by  '200 ;  the  stout  dubs  575  by  -200,  '575  l)y  -176, 
•550  by  -200,  -525  by  '200,  '450  V)y  '250,  '450  by  '175  ;  the  longer  spi- 
nules of  the  clubs  are  about  '100 to  '125  in  length;  the  irregular  lac- 
erate spicula  -475  by  ^325,  -225  by  ^200  ;  the  smaller  stout  spindles  '326 
by -150, -275  by  125, -250  by  ^137;  the  warty  heads  '225  by  •176, 
•200  by  '150;  small  slender  spindles  ^460  by  '125,  '400  by  '112, 
•375  by  -100. 

Acapulco,  Mexico, — A.  Agassiz. 

This  sj»ecie8  resembles  M.  purjmrea  and  M.  alhida  in  its  stout 
branches  and  mode  of  subdivision,  but  difters  from  both  these  and  all 
others  in  its  nearly  obsolete  verrucie.  Its  spicula  are  very  diiferent 
in  form  and  size  from  those  of  M,  cUhida. 

3. —  Veri-uca  curved  upward  at  the  apex^  generally  more  or  legs  oppressed  and  usually 

imbricated. 
a. — Ooenenchyma  thick;  branches  stout,  obtuse,  dichoiomous. 

Muricea  albida  Verriii. 

Muricea  robnsta  (pars)  Vorrill,  Proc.  Boston  Soc.  Nat  History,  vol  x,  p  329,  1866. 
Muricea  alhida  Verrill,  American  Journal  Science,  xlv,  p.  412,  May,  1868. 

Plate  VII,  figure  9.     Plate  VIII,  figure  10. 

Corallum  white,  dichotomous,  branching  nearly  in  a  plane,  with 
stout,  rather  long  branches,  thick  ccenenchyma,  and  large,  close,  some- 
w^liat  appressed  verruca}. 

When  young  this  species  usually  grows  to  the  height  of  two  or 
three  inches  as  a  simple,  straight,  clavate  stem,  generally  quite  slen- 
der at  the  base  and  gradually  enlarging  to  near  the  summit,  where  the 
diameter,  including  verruc»,  is  '20  to  '36  inch,  the  end  obtusely  round- 
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of  the  (MLMR'nebyina,  which  arc  i^lose  together  and  have  a  slightly 
raised  border.  From  one  of  the  holes  the  tentacles  are  protruded ; 
from  the  other,  the  j)osterior  end  of  the  body.  The  lower  ])art  of  the 
tube,  bent  into  a  U-shaped  form,  is  more  or  less  deeply  excavated  in 
the  substance  of  the  axis. 

2. —  Vtrrruca  scarcely  prominent.     CtJU  opening  outward,  with  the  lower  lip  HttU  cfr- 
vtlopvd. 

Muricea  robusta  Vomii. 

Muricea  robusta  Vurrill,  Bulletin  Museum  of  Comp.  ZoiiL,  p.  36.  1864;  (pars)  Proc. 
Boston  Soc.  Nat.  Hist.  vol.  x,  p.  320,  1S66. 

Plate  VII,  figure  3.      Plate  VIII,  figure  9. 

Corallum  brown,  irregularly  dichotomoup,  with  few.  stout,  mostly 
crooked  branches,  pretty  closely  covered  by  the  rather  large,  unequal 
cells,  which  have  the  border  but  little  elevated. 

When  young  it  rises  as  a  simple,  clavate,  oflen  crooked  stem  to  the 
height  of  '2  or  3  inches,  attaining  a  diameter  of  '35  to  "40  near  the 
sunmiit,  which  is  bluntly  rounded.  Larger  specimens  usually  diviile 
within  1'5  inches  IVcmi  the  base,  the  main  branches  again  forking  with- 
in an  inch  of  their  origin,  and  the  resulting  branches  are  irregularly 
once  or  twice  dichotomous.  The  branchlets  are  irregular,  cnx^ketl, 
arising  from  'o  to  2  inches  apart,  spreading  at  their  origin  in  a  broad 
curve,  stout  and  rigid,  of  nearly  uniform  size  throughout,  the  ends 
obtusely  rounde<l.  Verrucjc  upon  the  branches  and  trunk  inconspicu- 
ous, consisting  of  a  slightly  elevated  margin  around  the  rather  large 
and  coiis])icuous  cells,  which  are  crowded  over  the  whole  surface  and 
open  outward.  Toward  the  ends  of  the  branchlets  the  verruca?  lie- 
come  more  j)rominent  by  reason  of  the  greater  develojmient  of  the  low- 
er border  of  the  cells,  wliich  forms  a  concave,  semi-circidar,  or  crescent- 
shaped  lower  lip,  with  a  somewhat  thickened  and  obtuse  edge,  the 
surface  scabrous  and  granulous  with  small  rough  spicula.  Coenenchy- 
ma  thick,  and  granulous  with  small  spicula.  Axis  in  the  branches 
V)lack  and  scarcely  compressed  at  the  axils,  brown  and  rigid  in  the 
branchlets.     Color  dull  yellowish  brown. 

Height  of  largest  specimen  8*5  inches ;  breadth  4 ;  diameter  of 
trunk  '40 ;  of  branchlets  '36  ;  of  largest  verrucse  "06  ;  length  of  lower 
lip,  when  longest,  '04. 

Spicula  orange-brown  and  light  yellow,  quite  small  for  the  genus, 
but  very  rough,  the  larger  ones  consisting  in  great  part  of  stout,  irreg- 
ular, thorny  clubs.  The  longer  spindles  are  rather  slender,  irregular, 
the  sides  closely  covered  with  very  rough  unequal  warts,  one  end  otlen 
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lacer«ntely  divided  into  large,  unequal,  sharp  spinulcs.  The  stouter 
spioula  aro  in  part  short,  stout,  very  roughly  warted  spindles;  with 
more  numerous  and  usually  large,  stout,  irregular,  very  rough  clubs. 
The  latter  are  bluntly  j)ointed  at  the  small  end,  the  sides  covered  with 
crowded  rough  warts,  the  large  end  lacerately  divided  into  large,  une- 
qual and  irregular,  sharp  spinules.  Among  the  smaller  spicula  are 
many  short,  irregular  spindles,  roughly  warted  on  one  side,  and  bear- 
ing large,  elongated,  sharp,  oblique  spinules  on  the  other;  also  more 
regular  short  warty  spindles  and  warty  heads ;  others  are  quite  slen- 
der and  very  roughly  warted  spindles,  often  lacerate  at  one  end.  The 
polyj)-8picula  are  deep  brown. 

The  hmger  spindles  measure  -825'"'"  by  -176'°'",  '826  by  -162,  '775 
by  -175,  -750  by  '250,  -700  by  -150,  -675  by  -125,  025  by  '176,  -625  by 
•125,  -550  by  -175,  -526  by  '125;  the  stouter  spindles  -625  by  -375, 
•625  by  -250,  -475  by  '200 ;  the  stout  clubs  '575  by  '200,  '576  by  -176, 
•550  by  -200,  '525  by  '200,  '450  by  -250,  '450  by  '175  ;  the  longer  spi- 
nules of  the  clubs  are  about  -100 to  '125  in  length;  the  irregular  lac- 
erate spicula  '475  by  '325,  '225  by  '200  ;  the  smaller  stout  spindles  '326 
by  '160,  -275  by  125,  -250  by  '137;  the  warty  heads  '225  by  -175, 
•200  by  -150;  small  slender  spindles  -450  by  -125,  '400  by  •112, 
•375  by  -100. 

Acapulco,  Mexico, — A.  Agassiz. 

This  sj)ecie8  resembles  3f,  ptirjmrea  and  3f.  alhida  in  its  stout 
branches  and  mode  of  subdivision,  but  differs  from  both  these  and  all 
others  in  its  nearly  obsolete  verrucje.  Its  S])icula  are  very  different 
in  form  and  size  from  those  of  M,  cUbida. 

3. —  VenttccR  curved  upward  at  the  apex^  generally  more  or  less  appressed  and  uauaUy 

imbricated. 
a. — CoBnenehynia  thick;  branches  stimt,  obtuse^  dichotomou^. 

Muricea  albida  Verriu. 

Muricea  robusta  (pars)  Vorrill,  Proc.  Boston  Soc.  Nat.  History,  vol.  x,  p  320,  1866. 
Muricea  albida  Vorrill,  American  Journal  Science,  xlv,  p.  412,  May,  1868. 

Plate  VII,  figure  9.    Plate  VIII,  figure  10. 

Corallum  white,  dichotomous,  branching  nearly  in  a  plane,  with 
Btout,  rather  long  branches,  thick  ccBnenchyma,  and  large,  close,  some- 
what appressed  verruca3. 

When  young  this  species  usually  grows  to  the  height  of  two  or 
three  inches  as  a  simple,  straight,  clavate  stem,  generally  quite  slen- 
der at  the  base  and  gradually  enlarging  to  near  the  summit,  where  the 
diameter,  including  verrucse,  is  ^20  to  '35  inch,  the  end  obtusely  round- 
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ed.     The  first  brunch  usually  arises  from  one  side,  about  1  or  I  *5  inches 
from  the  base,  and  soon  becomes  about  as  Ioult  an  I  larjje  as  the  ori«;inal 
Stem.     Kach  of  the  two  main  branches  usuallvibrks  airain  at  distances 
of  '5  to  1  inch,  their  divisions  mostly  remainintj  unequal,  someof  tl»em 
remaining  loni;  simjile  branchlets,  others  irreirularly  two  or  tliree  times 
dichotomous,  tlie  branches  all  e|)reail'.n<^  in   one  plane.     The  larger 
specimens  are  usually  irregularly  and  sparingly  branched,  tlie  bninch- 
es  being  seldom  more  than  three  times  dichotomous,  the  distance  1k^- 
tween  the  divisions  beini'  two  or  three  inches.     Simietimes  tlie  second- 
ary  branches  arise  only  from  the  u|»per  si^leof  the  outer  brandies,  and 
are  then  8ub-j)arallel  and  erect.     In  other  specimens  the  branches  all 
rise  <lirectly,  sj)reading  but  little  even  at  base.     .More  commonly  the 
branches  sj)read  outward  at  their  origin  in  a   broad  curve,  or  even 
nearlv  at  right  antrles,  and  then  bent  upward   and  are  usually  more 
or  less  crooked  and  slightly  enlarged  toward   the  ti])8,  though   some- 
times of  uniform  size  or  even  slightly  taj)ering.     The  vernicie  are 
rather  large  and  prominent,  crowded,  usually  ap])re6sed  and  loosely 
imbricated,  yet  on  some  of  the  branches  they  are  often  erect,  spread- 
ing sometimes  even  at  right  angles.     The  upper  si<le  is  rudimentary, 
the  verruca^  consist hig  almost  entirely  of  the  broad,  elongated,  more 
or  less  tiattened  ami  incurved  lower  lij).     The  cells  are  large,  occupy- 
ing nearly  the  whole  of  the  upper  side  of  the  verruca*,  when  fresh 
surmounted  by  a  large  cluster  of  white  polyp-spicula  from   the  bases 
of  the  tentacles.     The  sui-face  is  somewhat   rough   with  rather  small 
imbricated  spicula,  many  oi' whicli  i)roject  a  little  at  the  summit.     The 
camenchyma  is  thick  and  compact,  covere<l  with  stout,  thick  spicula. 
The  axis  is  a  little  compressed  at  the  axils ;  clear  black  in  the  larger 
branches  ;  brown,  slender,  and  rigid  in  the  branchlets.     Color  unifonu 
yellowish  white.     In  life,  "  the  color,  both  of  branches  and  polyps,  is 
pure  white,"— F.  II.  B. 

Height  of  the  largest  sj)ecimen  1 1  inches ;  breadth  5  ;  diameter  of 
trunk -37;  of  branchlets  -30  to  '40;  length  of  verruca?  '08  to  -10; 
breadth  -06  to  'OH.  Another  sj)ecimen  is  0-5  inches  high  ;  4  broad; 
diameter  of  trunk  -45  ;  of  branchlets  at  base  38  to  '40;  near  tips  -45 
to  '48  ;  length  of  longest  verrucce  '12,  A  third  specimen  is  5"5  inches 
hi*'h;  8  inches  broad  ;  diameter  of  branchlets  '30  to  37. 

The  spicida  are  white,  larger  than  in  the  other  species  of  this  sulv 
section  and  more  regular.  The  larger  ones  are  mostly  rather  blunt 
oblong  sjundles,  covered  with  small,  very  rough,  crowded  warts  on 
the  convex  outer  side,  and  with  large,  prominent,  sharp  spinules  on 
the  inner  surface,  which  is  often  straight  or  concave.     Tlie  longer 
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spindles  are  only  moderately  stout,  one  end  usually  larger  than  the 
other  and  more  or  less  obtuse,  the  other  end  generally  acute,  the  sur- 
face rough  with  unequal  warts  and  spinules.  The  stouter  spindles  are 
short  and  thick,  frequently  irregular  and  crooked,  both  ends  usually 
tapering  to  blunt  points,  one  being  often  quite  obtuse,  the  surface 
densely  covered  with  small  rough  warts.  Some  stout  spicula  are 
club-sliaped,  with  the  large  end  divided  into  two  or  three  blunt,  warty 
lobes.  The  medium  sized  spindles  are  very  strongly  warty  with 
large,  unequal,  rough  warts,  which  are  not  crowded ;  most  of  them 
are  quite  slender  and  acute,  others  stouter  and  blunter. 

The  longer  spindles  measure  l-42"°»  by  •325"">,  1-37  by -360,  1-37 
by  -325,  1-37  by  '275,  1'32  by  300,  1-26  by  '300,  1-20  by  -276,  1-12  by 
•276,  1-12  by  -226,  1*04  by  275,  1*02  by  '226,  -950  by  -226,  '876  by 
•175, -825  by -200,  •825  by  '175;  the  stouter  spindles  1*50  by  '600, 
1-37  by  -350,  132  by  '350,  1-17  by  '475,  -I'l?  by  -426,  1*17  by  -360, 
1^12  by  -300,  -925  by  300,  875  by  -326,  -800  by  -350,  ^700  by  -300, 
•700  by  •250,  -575  by  '300,  '500  by  -250 ;  the  stout  clubs  1*26  by  600, 
•825  by  -325,  '325  by  '250 ;  the  smaller  spindles  ^950  by  '150,  '900  by 
•250,  -725  by  '150,  '725  by  '126,  •675  by  '160,  -650  by  •lOO,  '525  by 
•100,  -525  by  -075,  ^425  by  -100. 

Panama,  in  rocky  pools  at  low-water  mark, — A.  Agassiz,  J.  H. 
Stembergh,  F.  H.  Bradley ;  Pearl  Islands,  common, — ^F.  EL  Bradley. 

This  species  is  very  distinct  from  the  others  of  this  sub-section,  in 
its  white  color  and  the  much  larger  and  more  regular  spicula.  Its 
color  and  peculiar  verrucsB  wiU  also  readily  separate  it  from  all  other 
species  which  resemble  it  in  size  and  mode  of  branching. 

Muricea  hebes  VemU. 

Muricea  htibea  (pars)  Yerrill,  Bulletin  Museum  Ck>mp.  ZooL,  p.  36,  1864;  Proc.  Boston 
Soa  Nat  Hist,  vol,  z,  p.  328,  1866. 

Plate  Vn,  figure  8.    Plate  VIH,  figure  11. 

Corallum  yellowish  brown,  small,  sparingly  dichotomous,  forming 
low  clumps  of  few  branches,  which  are  short,  moderately  stout,  and 
clavate. 

The  base  is  flat  and  expanded,  often  giving  rise  to  several  stems, 
which  mostly  fork  close  to  the  base,  each  branch  dividing  again  at 
from  '5  to  1  inch  from  its  origin.  Some  of  these  branches  again  fork, 
but  many  remain  simple  and  are  1  to  2*5  inches  long.  When  young 
the  stems  are  often  erect,  simple,  clavate,  and  1  or  2  inches  high.     The 
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branchleta  are  as  largo  as  or  larger  than  tlie  brauches  before  division. 
They  are  usually  curved,  sometimes  of  uniform  size  througliout,  but 
generally  enlarge  toward  the  blunt  tips,  so  as  to  be  decidedly  elavate, 
and  vary  in  length  from  half  an  inch  to  two  inches.  The  vemic«  are 
often  unequal,  rather  small,  crowded,  loosely  imbricated,  mostly  some- 
what appressed ;  the  upper  lip  very  short  or  wanting  ;  the  lower  one 
prolonged,  flattened,  and  incurved,  the  lower  surface  rough  and  spin- 
ulose  with  the  sharp  projecting  points  of  the  small  spicula,  which  are 
numerous  and  imbricated.  The  cells  are  situated  on  the  upper  and 
inner  surface  of  tlie  verrucje  and  open  upward,  but  are  nearly  con- 
cealed by  the  incurved  lower  lip.  Tlie  coenenchyma  is  thick  and  rath- 
er firm,  showing  but  little  between  the  crowded  verruca?  of  tlie  brancli- 
lets.  Color  dull  reddish  brown  or  yellowish  brown,  varying  in  shade. 
In  life  "  stem  and  polyps  deep  orange," — F.  \L  Bradley. 

Heiglit  of  largest  specimen  3  inches ;  breadth  3*75  ;  diameter  of  smal- 
ler branches  and  base  of  branchlets  '23  to  "25  ;  of  branchlets  near  tips 
•30  to  '32  ;  length  of  verrucflB  '06  to  "10;  breadth  '05.  Another  speci- 
men is  2*5  inches  high ;  3*5  broad ;  with  the  brachlets  "25  to  '30  in 
greatest  diameter.  3Iost  spex^imens  are  considerably  smaller,  the 
branchlets  often  not  more  than  '20  in  diameter,  with  the  verrucaj  also 
considenibly  smaller. 

The  spicula  are  light  yellowish  brown  and  yellowish  white  in  color, 
and  relatively  small,  the  larger  ones  consisting  of  both  longer  and 
stouter  warty  spindles,  and  irregidar,  flattened,  rough  spicula,  often  as 
broad  as  long,  and  usually  with  one  edge  lacerately  divided.  The 
longer  spindles  are  mostly  rather  stout,  often  irregular,  with  a  very 
roughly  warted  surface,  and  sharp  prominent  spinules  on  one  side ;  the 
ends  usually  acute,  one  often  blunter  than  the  other.  The  stouter 
sphidles  are  short,  thick,  often  oblong  or  oval,  both  ends  usually  blunt, 
one  often  smaller  than  the  other,  the  surface  roughly  wartecL  The 
irregular  flattened  spicula  of  the  coenenchyma  are  aiumerous  and  rela- 
tively large,  very  roughly  warted,  and  ^i-ith  one  edge  deeply  divided 
into  irregular,  lacerate  teeth  or  spindles,  which  are  usually  sharp.  The 
forms  vary  exceedingly,  some  being  somewhat  oval,  quadrangular, 
triangular,  or  head-like,  but  the  majority  are  quite  irregular.  The 
small  spicula  are  mostly  either  quite  slender,  or  short  and  thick  warty 
spindles. 

The  longer  spindles  measure  -875"'™  by  •2'75'""»,  -775  by  -200,  -775  by 
•150,  -750  by  175,  '750  by  -125,  '725  by  '225,  -725  by  '175,  -700  by 
•225,  -675  by  '200,  -660 by  -137,  625  by  •ISO,  -600  by  •ISO,  '600 by  '125, 
•575  by  -100,  '550  by  ^125,  ^450  by  •lOO;  the  stouter  spindles  '775  by 
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•350,  -775  by  -300,  '750  by  -350,  -760  by  -325,  -725  by  -300,  -726  by  -275, 
•700  by  -275,  '675  by  '325,  '650  by  '300,  -625  by  -326,  -625  by  '300,  -626 
by  -225,  -600  by  '325,  '600  by  250,  -600  by  -225,  -575  by  -325,  -675  by 
•275,  -550  by  '276,  '500  by  '200,  450  by  '225,  '425  by  '300,  -400  by  '225; 
the  irregular  flattened  Bpieula  -700  by  -325,  •626  by  '475,  -625  by  -276, 
•575  by  -400,  -550  by  -460,  '525  by  -400,  -625  by  -375,  '475  by  '375,  -450 
by  -325,  -425  by  '425  ;  the  heads  '425  by  -300,  '250  by  -200  ;  the  small 
spindles  ^425  by  -150,  -400  by  '100,  '400  by  -087,  '375  by  -150,  '300 
by  '125.  Some  spindles  from  the  vernieaB  are  included  among  the 
preceding  measurements  of  larger  spindles,  others  measure  '825  by 
•250,  -800  by  '200,  ^775  by  '162,  '625  by  -200,  '625  by  '175. 

Panama  and  Pearl  Islands,  common  in  rocky  pools  near  low-water 
mark, — F.  II.  Bradley;  Acapulco, — A.  Agassiz;  Corinto, — J.  A. 
McNiel. 

This  species  is  liable  to  be  confounded  with  the  young  of  M,  aus- 
tera  and  M.  alblda^  and  perhaps  other  species ;  from  the  latter  it  dif- 
fers in  color  and  in  having  smaller  verrucae ;  from  the  former  in  its  less 
projecting,  more  appressed  and  smaller  verruca?,  and  lower  growth,  as 
well  as  ligliter  color ;  and  from  both  it  diflers  widely  in  its  much  smal- 
ler and  very  differently  shaped  spicula,  which  more  nearly  resemble 
those  of  M.  robusta  and  M.  purpurea.  From  the  last  it  may  be  at 
once  distinguished  by  its  color  and  less  appressed  verruc©,  which  are 
much  rougher,  owdng  to  the  projecting  points  of  the  more  acute  spic- 
ula ;  from  the  former  it  differs  in  its  well  developed  verrcuae,  smaller 
cells  opening  upward,  lower  growth,  and  less  robust  branches. 

Muricea  purpurea  Verria 

Muricea  Jiebea  (para)  Torrill,  Bulletin  Museum  Comp.  Zool.,  p.  36,  1864. 
Muricea  purpurea  Verrill,  American  Jour.  Science,  vol  xlv,  p.  412,  May,  1868. 

Plate  VII,  figure  6.  Plate  VIII,  figure  1 2. 

Corallum  sparingly  dichotomous,  with  stout,  obtuse,  rigid,  mostly 
curved  branches,  usually  arranged  nearly  in  one  plane,  closely  covered 
by  small,  appressed,  granulous  vemicae. 

When  young  it  often  rises  to  the  height  of  2  to  4  inches  as  an  up- 
right, simple,  clavate  stem,  '25  to  -32  inch  in  diameter.  Other  specimens 
are  two  or  three  times  dichotomous  before  they  become  two  inches  high. 
The  larger  specimens,  when  well  developed,  usually  consist  of  several 
trunks  arising  near  together  from  a  broad,  expanded  base,  forming 
open  clumps  of  stout,  crooked  branches,  which  are  sparingly  divided, 
the  branchlets  upon  each  main  stem  generally  spreading  nearly  in  one 
plane.    The  trunk  often  forks  within  half  an  inch  from  the  base,  but 
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at  other  times  at  two  or  three  inches.  The  main  branches  are  about 
as  large  as  the  trunk  and  divide  again  at  '5  to  3  inches  from  their  ori- 
gin. Some  of  the  secondary  branches  remain  simple,  but  most  of 
them  divide  again  in  an  irregularly  dichotomous  manner,  the  branches 
being  from  '5  to  2  inches  apart.  The  branches  almost  always  diverge 
greatly  at  first,  sometimes  even  almost  at  right  angles,  and  then  bend 
upward  ^dth  a  broad  curv^e.  The  branch  lets  are  mostly  crooked,  or 
variously  curved,  divergent,  about  as  large  as  the  branches,  sometimes 
slightly  tapering,  but  usually  uniform  in  size  or  a  little  clavate,  ob- 
tusely rounded  at  the  end,  varying  in  length  from  -5  to  2  inches.  In 
two  specimens  some  of  the  main  branches  are  broad  and  somewhat  flat- 
tened, diameter  -65  by  -30.  The  largest  specimens  consist  of  a  single 
stem,  which  divides  at  the  height  of  two  inches,  the  first  branch  re- 
maining simple  and  about  three  inches  long,  the  main  stem  divides 
ag.'iin  within  half  an  inch,  and  each  of  the  nearly  equal  main  branches 
forks  at  about  half  an  inch  from  its  origin,  and  their  subdivisions  are 
again  dichotomous  at  '5  to  1  '5.  Some  of  the  resulting  branches  renmin 
simple,  but  most  of  them  are  once  and  a  few  twice  dichotomous,  at 
distances  of  1  to  2*5  inches.  The  branchlets  are  all  curved  or  crooked, 
1  to  2-5  inches  long,  '35  in  diameter,  mostly  a  little  clavate,  very  ob- 
tuse and,  like  the  branches,  are  situated  nearly  in  one  plane.  The 
verrucae  are  rather  small,  short,  crowded,  usually  appressed  and  some- 
what imbricated,  the  upper  lip  obsolete,  the  lower  one  well  developed, 
oval,  obtusely  pointed,  the  tip  often  incurved.  On  the  trunk  and  lower 
part  of  branches  the  lower  lip  is  usually  less  developed,  not  appressed, 
often  obliquely  truncated,  the  cells  opening  upward  and  outward.  The 
surface  of  the  terrucaB  is  strongly  granulous  with  the  very  small  and 
short,  warty  spicula,  but  not  spinulose.  CcBuenchyma  thick,  firm, 
granulous.  Axis  yellowish  brown  at  base ;  brownish  black  in  the 
branches  and  compressed  at  the  axils ;  yellowish  brown,  coarse,  rigid, 
and  brittle  in  the  branchlets.  Color  uniform  reddish  purple,  the  sur- 
face when  dry  covered  with  a  film  of  dull  yellowish. 

The  largest  single  specimen  is  9  inches  high  ;  7  broad ;  diameter  of 
trunk  '40 ;  of  branchlets  28  to  '35 ;  length  of  largest  verrucae  -06  to 
•07  ;  breadth  at  base  '05  to  '06.  One  of  the  clumps  is  6  inches  high ; 
breadth  9  by  6 '5.  In  some  dwarf  specimens  the  diameter  of  the 
branchlets  is  only  *20  to  '25.  In  some  specimens  the  largest  verruese 
become  •!  0  of  an  inch  long,  and  '06  or  -07  broad. 

The  spicula  are  small  and  bright  reddish  purple,  sometimes  tinged 
with  yellowish.  The  larger  ones  are  mostly  short  and  stout  spindles, 
stout  thorny  clubs,  and  short  irregular  spicula,  lacerately  spinulose  on 
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one  side.  The  larger  spindles  are  usually  somewhat  oblong,  blunt  at 
both  ends,  ofleu  irregular,  closely  covered  with  larger,  very  rough 
warts,  except  on  the  inside,  which  bears  rather  large,  prominent,  sharp 
spinules.  The  clubs  are  very  stout  and  rough,  often  one-sided  or  irreg- 
ular, the  small  end  not  very  acute,  covered  with  crowded  rough  warts, 
the  larger  end  much  dilated,  lacerately  divided  into  many  long,  sharp, 
often  very  slender,  unequal  spinules.  The  irregular  spicula  are  very 
short  and  thick,  often  nearly  as  broad  as  long,  sometimes  oval,  very 
rough  with  large,  crowded,  prominent,  lacerate  warts,  one  side  lace- 
rately divided  into  long,  very  sharj)  spinules.  Very  rough  warty 
heads  occasionally  occur,  similar  to  the  last.  The  small  spindles  are 
mostly  rather  stout,  blunt  at  the  ends,  and  covered  with  very  promi- 
nent, not  crowded,  somewhat  rough  warts.  The  polyp-spindles  are 
mostly  slender,  acute,  yellowish  brown  spindles,  covered  with  small 
but  prominent  warts. 

The  larger  spindles  measure  -625°'"*  by  -225'""',  -600  by  -200,  -675  by 
•275,  bib  by  -200,  550  by  -300,  -550  by  250,  -550  by  '200,  '550  by  -175, 
•500  by  -225,  '500  by  -150,  '475  by  '200,  '450  by  -200,  -425  by  '176, 
•425  by  -150,  -400  by  -150,  '375  by  -150,  -350  by  -176 ;  the  stout  clubs 
•575  by  -300,  '550  by  -300,  '525  by  '250,  '600  by  '250,  '500  by  -200,  '475 
by  -250,  -475  by  -200,  '450  by  '225,  '450  by  '200,  -425  by  '225,  '425  by 
•200,  -425  by  '175,  '400  by  ^225,  -400  by  ^200,  -400  by  -175,  -325  by 
•200,  ^325  by  '150 ;  the  irregular  stout  spicula  '575  by  '325,  ^575  by 
•250,  -550  by  -275,  525  by -300,  -500  })y -250,  -450  by -175,  •400by '300, 
•400  by  -200,  ^375  by  '225,  -350  by  ^175,  ^325  by  ^225,  ^325  by  ^200; 
the  heads  •325  by  225,  -30(1  by  '275  ;  the  small  spindles  '300  by  -112, 
•262  by  -100,  250  by  '125,  -250  by  •lOO,  -225  by  -112,  '200  by  '100; 
the  polyp-spindles  -262  by  -037,  -250  by  •OSO,  -225  by  -062,  ^225  by 
•050,  -175  by   050. 

Pearl  Islands  and  Panama,  in  rocky  pools  at  low-water  mark,  com- 
mon,— F.  n.  Bra<lley ;  Panama, — J.  II.  Stembergh,  A.  Agassiz ;  Aca- 
pulco, — A.  Agassiz ;  Corinto, — J.  A.  McNiel. 

This  species  differs  i'rom  most  others  in  color  and  in  the  small  gran- 
ulous  verrucffi.  M.  retusa^  which  has  a  somewhat  similar  but  darker 
color,  has  much  larger,  spreading  verruca?  and  very  different  larger 
spicula.  In  some  respects  it  is  allied  to  M,  hehea^  which  it  considera- 
bly resembles,  except  in  color,  when  young.  Young  specimens  of 
these  two  species  were  formerly  confounded  by  me, — a  mistake  that 
might  readily  have  been  avoided  by  an  examination  of  the  spicula, 
which  are  very  different.  The  spicula  of  this  species  are  remarkable 
for  their  relatively  small  size,  roughness,  and  stout  forms,  among  which 
the  thorny  clubs  are,  perhaps,  the  most  characteristic. 
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Muricea  clavcUa  ( O-oiiigoria  clavata  Gray)*  appears  to  be  closely 
allied  to  this  species,  and  may  prove  identical  upon  actual  comparison. 
The  specimen  described  and  figured  is  evidently  young,  consisting  of 
a  simple  clavate  stem,  as  in  the  young  of  many  other  species  of 
Muricea.  Its  locality  is  unknown  and  the  description  is  not  sufficiently 
detailed  to  determine  whether  it  be  identical  with  this  or  not. 

b. — Oxnenchyma  rather  thin;  brandUeis  slender. 

Muricea  appressa  VemU. 

Gi^-gonia  plantaginea  VaL,  Voyage  de  la  Venus,  Zooph.,  PI.  15, 1846,f  {non  Lamarck). 
Muricea  appresaa  Verrill,  Bulletin  Museum  Comp.  Zool.,  p   37,  Jan.,  1864 ;  Proc. 

Boston  Soa  Nat  Hist,  vol  x,  p.  329,  1866. 
Eunicea  Itibagensia  DucL  and  Mich.,  Supl  Corall.  des  AntiUes,  p.  17,  Tab.  3,  fig.  5 

and  6  (after  May,  1864),  in  Mem.  Reale  Ao»»d.  Sci.,  Torino,  xxiii,  p.  Ill,  1866. 

Plate  VIII,  figure  13. 

Corallum  deep  brown,  sometimes  yellowish  white,  flahelliform,  much 
subdivided,  with  small,  closely  appressed  verrucae. 

When  young  the  corallum  is  quite  slender ;  the  small  trunk  divides 
within  a  quarter  or  lialf  an  inch  from  the  base  into  two  or  three  main 
branches,  each  of  which  usually  forks  again  within  about  a  quarter 
inch,  and  the  resulting  branches  subdivide  irregularly  in  a  dichoto- 
mous  or  sub-pinnate  manner,  so  that  specimens  2 '5  inches  high  often 
have  more  than  twenty  branchlets,  all  of  which  are  quite  slender  and 
nearly  equal  in  diameter.  The  large  specimens  are  usually  very  nu- 
merously branched,  all  the  branches  standing  nearly  in  one  plane,  the 
principal  branches  mostly  sub-pinnate,  often  secund.  The  branchlets 
usually  arise  at  '25  to  '50  of  an  inch  apart,  and,  after  curving  outward 
a  little  at  base,  rise  nearly  parallel  with  the  branch  from  which  they 
originate ;  they  are  usually  quite  slender,  flexible,  mostly  1  to  6  inches 
long,  varying  considerably  in  diameter  in  different  specimens.  The 
verrucae  are  quite  small,  crowded,  closely  imbricated,  with  the  lower 
lip  much  elongated  and  incurved,  so  as  to  conceal  the  cells,  usually 
closely  appressed,  but  not  invariably  so ;  their  surface  is  scabrous, 
covered  with  small,  short,  and  very  rough  spicula,  the  ends  but  slightly 
projecting.  Coenenchyma  thin,  very  little  exposed,  except  on  the  base 
and  main  branches,  covered  with  small  rough  spicula  and  slender 
spindles.  Axis  black  at  base  and  in  the  larger  branches,  finely  stri- 
ated longitudinally  and  usually  compressed,  especially  at  the  axils, 


♦  Proceedings  of  the  Zoological  Society  of  London,  1851 ;  Annals  and  Magazine  of 
Natural  History,  vol.  3,  page  422,  1859. 

f  The  figure  represents  a  coarse,  poorly  grown  specimen.  Spictda  from  the  original 
type  agree  with  those  of  our  typical  form, — Reprint. 
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light  brown,  slender,  setiforrn,  and  flexible  in  the  branchlets.  Color, 
except  in  the  light  variety,  uniform  deep  brown.  In  life,  "  the  stem 
is  dull  red,  polyps  brownish  yellow," — F.  H.  B. 

The  largest  specimens  are  often  1 8  inches  across  ;  a  medmm  sized 
one  measures  in  height  8  inches ;  breadth  10 ;  diameter  of  trunk  '25  ; 
of  main  branches  20;  of  branchlets  '10  to  •12.  A  stouter  branched 
specimen  is  10  inches  high  ;  10  broad;  diameter  of  trunk  '50;  of  main 
branches  -25  to  '35  ;  of  branchlets  '12  to  '18  ;  length  of  verrucaj  '06  ; 
breadth  'OS.  In  some  specimens  many  of  the  bnmchlets  do  not  ex- 
ceed '08  in  diameter.  A  specimen  from  Zorritos  is  15  inches  high  ;  8 
broad  ;  diameter  of  branchlets  '12  to  *18  ;  many  of  the  simple  terminal 
branchlets  are  fi  to  9  inches  in  length,  some  tapering  very  slightly  to 
the  end,  others  of  nearly  uniform  size  throughout  their  length. 

The  spicula  are  small,  yelloiiiash  brown  and  deep  reddish  brown. 
Tlie  larger  ones  are  mostly  very  rough  spindles ;  very  thorny,  stout 
clubs ;  very  slender,  warty  spindles ;  and  stout,  irregular,  lacerate 
spicula.  The  larger  sjiindles  are  mostly  rather  stout,  somewhat  irregu- 
lar, covered  on  the  outside  with  very  rough,  unequal  warts,  on  the  in- 
side with  large,  sharp,  lacerate  8j)indles.  The  clubs  are  short  and 
stout,  often  one-sided,  the  small  end  acute  and  warty,  the  other  end 
much  enlarged,  lacerately  divided  into  large,  y)romi!ient,  rough  spi- 
nules.  The  irregular  spicula  are  of  various  foniis,  often  flattened, 
with  one  edge  deeply  divided  into  large,  unequal,  lacerate  spinules. 
The  slender  spindles  are  of  various  lengths,  some  being  very  long  and 
slender,  with  acute  ends,  covered  on  all  sides  with  small,  well  sepa- 
rated warts. 

The  larger  spindles  measure  •926'""  by  •125'"",  -900  by  -150,  -750  by 
•1 V5,  -700  by  -125,  575  by  '175,  -575  by  -150,  -550  by  -200,  -525  by  -187, 
•525  by  -175,  -525  by  '162,  -500  by  '200,  '500  by  -175,  '500  by  -150,  475 
by  -125,  -450  by  '150,  450  by  125,  '425  by  -150,  -425  by  -125,  400  by 
•125,  -350  by  125,  -275  by  '175  ;  the  slender  spindles  '800  by  •!  00,  725 
by  -075,  -700  by  -125,  -700  by  -100,  ^625  by  075,  -575  by  -075,  ^525  by 
•100,  -525  by  -087,  '625  by  '075,  -500  by  -112,  -500  by  •I 00,  '475  by 
•075,  -425  by  "087,  *425  by  '075,  ^350  by  -062 ;  the  clubs  '600  by  -225, 
•550  by  -200,  -525  by  '225,  -500  by  '275,  -450  by  -200,  ^450  by  -175,  -450 
by  150,  -400  by  -150,  -375  by  '175,  -375  by  -150,  '375  by  •125,  '350  by 
•137,  ^325  by  175,  •275by  ^125;  the  irregular  spicula  -500  by  '325,  -475 
by  -275,  -450  by  -250,  '450  by  '200,  ^425  by  -175,  ^400  by  ^175,  -400  by 
•125,  -250  by    125,  '225  by  '150,  ^150  by  -150. 

Zorritos,  Pern,  dredged  in  3  to  5  fathoms,  F.  H.  Bradley ;  Pearl 
Islands,  in  pools  at  extreme  low-water  mark,  F.   H.  Bradley ;  Pana- 
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ma, — J.  H.  Sternbergh,  F.  H.  Bradley ;  Corinto,  Nicaragua, — J.   A. 
McNiel ;  La  Paz, — J.  Pedersen. 

Var.  flavesoens. 

Corallum  agreeing  ia  the  mode  of  branching  and  in  size  and  form  of 
branchlets  and  vcrructe,  with  the  typical  specimens,  but  yellowish  or 
whitish  in  color.  In  life,  "  stem  and  polyps  pure  white,  polyps  '12 
of  an  inch  long,  '03  in  diameter,  nearly  transparent ;  tentacles  eight, 
very  short,  appearing  as  mammillae  on  the  edge  of  the  disk," — F.  H.  B. 

The  height  of  a  specimen  from  Zorritos  is  8  inches ;  breadth  1 1 ; 
diameter  of  branchlets '10  to  "IS.  Another  one  is  12  inches  high; 
10  broad ;  diameter  of  branchlets  mostly  about  '12 ;  length  of  branch- 
lets  mostly  2  to  5  inches. 

The  spicula  are  white  and  agree  very  well  with  those  of  the  typical 
form,  but  the  larger  spindles  and  clubs,  in  the  specimens  examined, 
average  somewhat  larger  and  are,  perhaps,  a  little  rougher. 

The  larger  spicula  measure  •825'"'°  by  •200'"'",  -750  by  '200.  '760  by 
•175,  -725  by  -125,  '625  by  '150,  '575  by  '150,  '475  by  -200 ;  the  clubs 
•650  by  -212,  '625  by  '225,  '675  by  -200,  ^500  by  ^225,  '500  by  -200. 

Zorritos.  Peni,  dredged  in  3  to  5  fathoms ;  and  Pearl  Islands,  at  ex- 
treme low-water  mark, — ^F.  H.  Bradley;  Corinto, — J.  A.  McNiel. 

This  species  can  scarcely  be  confounded  with  any  other,  unless  with 
th3  following,  from  which  it  differs  in  its  more  numerous,  shorter,  and 
les^  slender  branchlets,  larger,  stouter,  and  more  incurved  verrucas,  and 
especially  in  the  character  of  the  spicula. 

The  specimen  figured  by  Duchassaing  and  Michelotti*  is  evidently 
the  young  of  this  species.  The  projecting  points  of  the  spicula,  rep- 
resented in  their  magnified  figure,  should  have  been  a  sufficient  indi- 
cation of  its  generic  affinities. 

Mnricea  tenella  Vemii,  sp.  nov. 

Plate  VI,  figure  12.    Plate  VIII,  figure  14. 

Corallum  whitish,  dichotomous,  with  long  and  very  slender  branch- 
lets,  and  prominent,  slender,  acute  vemicae,  covered  with  long,  slender 
spindles. 

The  typical  specimens  from  Panama  are  small  and  slender.  The 
trunk  divides  within  half  an  inch  from  the  base  into  two  or  three  nearly 
equal  branches,  each  of  which  forks  again  within  a  quarter  inch.  The 
secondary  branches  afterward  subdivide  at  distances  of  "25  to  "80  of 

♦  Although  the  exact  date  when  their  memoir  was  published  is  unknown  to  me,  it 
certainly  was  subsequent  to  the  publication  of  this  species  in  the  Bulletin  of  the  Mus. 
Comp.  ZooL,  which  is  sufficiently  evident  fh)m  the  foot-note  on  page  7,  dated  "  TUm, 
ce  17  TTMM,  1864." 
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an  inch,  the  branchlets  mostly  arising  from  their  outer  side  in  a  some- 
what secund  manner.  They  curve  outward  a  little  and  then  rise  sub- 
parallel  to  the  branches,  and  some  of  them  again  subdivide.  The  ter- 
minal ones  are  from  '5  to  2  inches  long,  very  slender  and  flexible, 
of  nearly  uniform  size  throughout. 

A  large  specimen  from  Zorritos  consists  of  seven  large,  compressed, 
divergent  branches,  arising  together  from  close  to  the  base.  Tliese 
rapidly  divide  into  many  long,  slender  branches,  which  form  an  acute 
angle  with  the  larger  brancli,  and  arise  at  distinces  of  '25  to  1  hich 
apart,  becoming  more  distant  outward.  The  secondary  branches  di- 
vide in  the  same  manner,  and  likewise  many  of  the  resulting  branch- 
lets.  In  this  manner  the  branches  form  a  broad,  rounded,  fan-shaped 
coralluin,  with  long,  very  slender,  flexible,  terminal  branchlets,  some  of 
whicli  are  5  or  6  inches  long,  but  most  of  them  2  or  3  inches.  The 
verrucflB  are  very  small,  but  usually  quite  prominent,  with  an  elonga- 
ted, slender,  sharp,  lower  lip,  which  is  ollen  but  little  incurved  at  tip, 
and  composed  of  long,  slender,  acute  spindles,  which  project  at  the 
tip. 

In  the  Panama  specimens  the  verrucni  are  not  crowded  and  scarcely 
imbricated  or  a[)pressed,  but  in  the  large  specimens  from  Zorritos 
they  are  smaller,  crowded,  more  or  less  imbricated,  with  a  shorter 
and  less  acute  lower  lip.  The  coenenchyma  is  thin,  covered  with 
small,  slender,  rough  spindles.  Axis  black  and  somewhat  compressed 
in  the  larger  branches,  strongly  compressed  in  the  large  specimens ; 
brown  and  setiform  in  the  branchlets.  Color,  of  dry  specimens,  gray- 
ish white  ;  in  alcohol  dark  gray,  polyps  brown.  In  life,  "  stem  white, 
polyps  dark  brown."  In  the  Zorritos  specimen,  during  life,  "  the  stem 
is  pure  white,  polyps  light  brown,  body  of  polyps  transparent.  The 
eight  tentacles  appear  as  mere  thickenings  of  the  edge  of  the  disk, 
often  giving  it  a  somewhat  angular  form," — F.  11.  B. 

The  largest  Panama  specimens  measure  3*6  high  by  3  broad ;  and  4 
inches  high  by  3*5  broad;  diameter  of  branchlets,  including  verrucse, 
'10  to  -12  ;  length  of  verrucae  '05  to  '06  ;  diameter  '02  or  '03.  The  lar- 
gest specimen  from  Zorritos  is  IV  inches  high  ;  18  broad  ;  diameter  of 
largest  branches  at  base  '30  to  "40 ;  of  branchlets  '07  to  '10. 

The  sjucula  are  white,  the  larger  ones  consisting  of  remarkably  long, 
slender,  and  acute  warty  spindles,  which  are  often  bent ;  of  somewhat 
stouter  and  shorter,  roughly  warted  and  spinulose  spindles ;  with  a  few 
very  rough,  oilen  lobed,  irregular  spicula,  and  rather  long,  thorny 
clubs.  The  characteristic,  very  slender,  acute  spindles  are  covered 
with  very  small,  scattered  warts. 

Tbans.  CJonnecticut  Acad.,  Vol  I.  57  Januaby,  1869. 


448  VerriUj  Notes  on  Radiata, 

The  larger  spindles  measure "8 75™°*  by  'ISO™"*,  -825  by  -150,  '775  by 
•150,  -750  by  -150,  '700  by  '150,  -700  by  -125,  '675  by  -125,  '550  by  '137  ; 
the  slender  spindles  1*12  by  •112,  1-12  by  087,  I'lO  by  -100,  -900  by 
•087, -875  by  '100,  -775  by  -100  '775  by  '062, -750  by -100, -750  by 
•075,  -700  by  -075,  -650  by  -087,  "625  by  '075,  -575  by  -075,  -375  by 
•050;  the  clubs  *575  by  '112,  '450  by  -137;  the  irregular  spicnla  '400 
by  -175,  -375  by  -250,  -325  by  '200,  -300  by   150. 

Zorritos,  Peru,  dredged  in  3  to  5  fathoms, — F.  H.  Bradley ;  Panama 
and  Pearl  Islands,  in  rocky  pools  at  extreme  low-water  mark,  very 
rare, — F.  H.  Bradley ;  Corinto, — J.  A.  McNiel. 

This  species  is  remarkably  distinct  from  all  others  known  by  reason 
of  its  very  slender  branches  ;  long,  slender,  and  acute  verrucae ;  and 
its  extremely  slender  and  sharp  spindles. 

It  resembles  most  the  slender  sp8cim?ns  of  Jl/i  appressa^  var.Jlaves- 
cens,  in  external  characters.  The  spicula  are  most  like  those  of  M. 
aspera,  but  are  much  smaller  and  more  slender. 

Miirioea  aspera  Vemii,  sp.  nov. 

Corallum  yellowish  white,  flabelliform,  with  somewhat  slender 
branches,  which  are  subpinnate. 

Only  two  specimens  of  this  species  were  obtained,  both  of  which 
are  imperfect  at  base,  and  may  be  only  branches  from  a  much  larger 
specimen.  Each  specimen  is  once  dichotomous  and  both  main  branch- 
es are  subpinnate,  giving  off  branchlets  at  distances  of  "25  to  '60  of  an 
inch,  which  spread  outward  at  a  wide  angle,  often  nearly  at  right  an- 
gles. Some  of  these  again  divide  in  the  same  manner.  The  terminal 
branchlets  are  rather  slender  and  mostly  from  1  to  1*5  inches  long, 
narrowed  at  base  and  usually  enlarged  a  little  toward  the  end.  The 
verrucae  are  prominent,  loosely  imbricated,  usually  slightly  appressed, 
but  sometimes  not  at  all  so,  usually  with  an  elongated,  acute  lower  lip, 
formed  of  long  slender  spicula,  which  project  slightly  at  the  end. 
The  upper  lip  is  rudimentary  or  entirely  wanting.  On  the  larger 
branches  the  lower  lip  is  often  but  little  developed,  and  the  large  cells 
open  outward.  The  coenenchyma  is  thin,  covered  with  long  spindles, 
some  of  them  quite  stout.  Axis  black  in  the  larger  branches ;  yellow- 
ish brown,  slender,  and  brittle  in  the  branchlets. 

Height  of  largest  specimen  5*5  inches;  breadth  4;  diameter  of 
branchlets  '10  to  '16  ;  length  of  longest  vernici©  '10 ;  diameter  '05. 

The  spicula  are  white  and  consist  mostly  of  long,  very  slender  spin- 
dles, most  of  which  are  very  acute  ;  and  larger  and  stouter,  but  quite 
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long  spindles.  The  larger  spindles  are  mostly  somewhat  irregular  or 
crooked,  sometimes  forked  at  one  end,  usually  acute  at  each  end,  but 
sometimes  blunt  or  truncate  at  one  or  both,  densely  covered  with 
rough,  unequal  warts.  The  slender  spindles  are  very  long,  slender, 
acute  at  both  ends,  often  bent,  the  surface  covered  with  small,  distant 
warts. 

The  larger  spindles  measure  2*00°""  by  -325""",  1-65  by  -850,  l*57by 
•200,  1-52  by -250,  1-37  by -200,  1-35  by  '300,  1*32  by  -260,  1-20  by 
•200,  1-17  by  -275,  1-17  by  -250,  117  by  -200,  I'lO  by  -200,  1-06  by 
•250,  1-02  by  '225,  1*02  by  '200,  -800  by  -150  ;  the  slender  spindles  1-37 
by  -125,  1-32  by  -125,  1-25  by  -112,  1-25  by  -125,  1-12  by  •150,1-07  by 
•125,  105  by  •lOO,  '100  by  '100,  '925  by  '150,  ^900  by  '087,  '875  by  -100, 
•875  by  -087,  '825  by  '100. 

Panama,  at  extreme  low  water,  very  rare, — F.  H.  Bradley. 

This  species  bears  little  resemblance  to  any  other,  except  the  two 
preceding,  from  both  of  which  it  differs  in  having  much  longer  and 
larger  spicula.  Its  branches  are  much  shorter  and  stouter  than  those 
of  M,  te?ieUa,  and  the  verrucie  are  very  different  from  those  of  M. 
appressa. 

Remarks  on  the  subdivisions  of  the  GenuSy  Muricea. 

In  addition  to  the  18  species  of  Muricea  described  in  the  preceding 
pages,  there  are  at  least  12  other  species  now  known,  of  which  all  except 
four  are  in  the  Museum  of  Yale  College.* 

All  those  species  which  I  have  examined  may  be  naturally  grouped 
in  three  divisions,  which  do  not  appear,  however,  to  be  of  more  than 
subgeneric  value,  even  if  entitled  to  that  rank.  But  in  view  of  the 
manifest  tendency  among  recent  authors  to  multiply  generic  divisions, 
I  have  thought  it  proper  to  recognize  these  groups  and  give  them 
names. 

Group  1,  Eumiiricea.  This  division  corresponds  with  section  A,  page 
410.  It  includes  those  species  with  tubular  verrucae,  without  a 
prolonged  lower  lip,  and  usually  8-rayed  at  sunmiit  in  contrac- 
tion. The  spindles  both  of  the  ccenenchyma  and  verruca?  are  long 
and  usually  sharp  pointed.  The  5  species  described  above  are  all 
that  are  known  to  me.     Typical  species,  3/.  a<:ervata  V. 


*  The  species  not  in  this  collection  aru  M  vatricosa  (Val.)  K6U. ;  M.  humosa  (Ksp.) 
Koll. ;  M.  tuberculata  (Ksp.)  K611. ;  if.  8ulphurea  Ehr.  Also  M.  dangala  Lamx.  (won 
Dana),  which  is  believed  to  b«  an  Acie^  from  W.  Indies. 
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Group  2,  Muricea  (typical).  This  group  corresponds  to  section  B,  p. 
425.  It  embraces  those  species  in  which  the  verrucae  are  bilabi- 
ate, or  have  a  prolonged  lower  lip.  The  spindles  of  the  coenen- 
chyma  and  verrucie  are  similar  and  usually  stout,  but  sometimes 
slender  and  pohited.*  In  addition  to  tlie  13  species  described 
above,  it  includes  M,  7nuricata  V.  (M,  spicifera  Lx.);  M.  lima 
E.  and  H. ;  M,  pendula  Verrill ;  M,  Id-ea  Verrill ;  and  31,  ele- 
gans  Duch.  and  ]M.,  from  the  Atlantic  coast  of  America ;  and 
probably  M,  vatricosa  KOlL,  Archipel.  Bizagos,  Africa ;  and  M. 
aulphurea  Ehr.,  locality  unknown. 

Group  3,  Muricella.  This  division  includes  those  species  which  have 
a  rather  thin  coenenchyma,  filled  with  long  spindles ;  with  low, 
subconical  verruca?,  ansing  from  between  the  large  spicnla  and 
usually  standing  at  right  angles  to  the  surface,  and  covered  with 
much  smaller  and  shorter  spindles.  The  species  are  JH.Jlexuosa 
v.,  Hong  Kong ;  M,  nitida  V.,  Ebon  L  ;  probably  M,  huniosa 
K511.,  and  M.  tiiherciUcUalx^bW,,  from  unknown  localities;  and  one 
or  two  undescribed  species,  which  I  have  seen,  from  the  E.  Indies. 
This  group  approaches  the  genus,  Acis  D.  and  Mich.,  but  the 
latter  differs  in  having  scale-like  spicula  covering  the  verrucaj. 

Eichinogorgia  aurantiaca  Vemii,  (Leptogoboia,  ist  Ed,  see  p.  4i3). 

Callao,  Peru, — Edwards  and  Haime.  A  species  allied  to  jE  aasappo 
of  the  East  Indies. — Reprint. 

Heterogorgia  VemU. 

American  Journal  of  Science,  xlv,  p.  413,  May,  1868. 

Corallum  dichotomous,  with  a  horn-like  axis.  Coenenchyma  rather 
thin,  with  a  smoothish  or  finely  granulous  surface,  filled  with  quite 
small  spicula,  which  are  not  conspicuous  at  the  surface,  and  consist 
of  various  forms  of  roughly  warted,  short  spindles,  heads,  double- 
heads,  double-stars,  crosses,  witli  many  irregularly  shaped,  small, 
rough  spicula.  Verruca)  rounded,  somewhat  prominent,  smoothish 
below,  armed  at  summit  with  long,  sharp,  often  crooked  spindles,  wiach 
project  from  the  surface  around  the  cell  in  the  form  of  sharp,  divergent 
spinules.  The  name  alludes  to  the  remarkable  diversity  in  the  sizes 
and  forms  of  the  spicula. 


♦  M.  robusta^  M.  purpurea^  and  M.  hebes  V.  depart  considerably  from  the  more  tj^p- 
ical  species  of  this  group,  in  having  smaller,  sliort,  stout,  very  rough  and  irregular 
spicula.  Gonigoria  ckivaia  Gray  (see  page  444)  appears  to  bel(Hig  to  the  same  group, 
and  in  case  a  subgeneric  name  be  desirable  for  these  species  Gonigoria  may  be  used. 
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Heterogorgia  verrucosa  Vernii,  loc.  dt,  p.  4i4. 

Plate  VI,  figure  11.  Plate  Vm,  figure  16. 

CoraUum  grayish  or  yeUowish  white,  low,  dichotomous,  with  cla- 
vate  hranchlets  and  large,  rounded,  echinate  verrucflB. 

Young  specimens  sometimes  grow  to  the  height  of  two  inches  he- 
fore  dividing,  and  are  then  clavate  and  ohtusely  rounded  at  summit. 
Other  specimens,  however,  divide  dichotomously  -ndthin  half  an  inch 
from  the  base  ;  the  main  branches  again  divide  at  a  distance  of  '5  to 
1*5  inches.  In  some  cases  part  of  the  secondary  branches  are  also  spar- 
ingly dichotomous.  The  hranchlets  bend  outward  at  base  with  a  broad 
curve  and  are  mostly  irregularly  curved  and  crooked,  like  the  branch- 
es, and  usually  clavate  and  obtuse  at  the  end,  though  sometimes  of 
uniform  size.  The  verrucsB  are  large,  rounded,  prominent,  not  crowd- 
ed, standing  at  right  angles  with  the  surface  of  the  branches,  slightly 
eight-rayed  at  the  summit  and  armed  with  numerous  long,  very  sharp, 
rough,  spindle-shaped  spicula,  which  project  from  the  surface  in  the 
form  of  short,  divergent  spinules.  The  sides  of  the  verrucae  and  the 
ccenenchyma  are  nearly  smooth,  showing  under  a  strong  lens  a  finely 
granulouB  surface  composed  of  small  rough  spicula.  Cells  small,  some- 
times surmounted  by  a  conical  cluster  of  very  slender,  white  polyp-spin- 
dles. The  coenenchyma  is  rather  thin  and  firm,  composed  of  small  rough 
spicula.  Axis  dull  yellowish  brown,  wood-like  in  appearance.  Color 
pale  yellowish  gray  when  dry,  a  little  darker  in  alcohoL  In  life,  "  stem 
dull  yellowish  brown,  polyps  gamboge-yellow," — F.  H.  B. 

Height  of  largest  si>ecimens  3  inches ;  breadth  1*5  ;  diameter  of  lar- 
gest branches  '25 ;  of  hranchlets  near  tips  20 ;  length  of  hranchlets 
1  to  2 ;  height  of  verrucaj  04  to  '06 ;  diameter  '05  to  '07. 

The  spicula  consist  chiefly  of  large,  more  or  less  elongated,  roughly 
warted  spindles  from  the  verrucaj ;  much  smaller,  very  rough  spindles 
and  heads  from  the  surface  of  the  verrucffi  and  coenenchyma;  and  very 
slender,  small,  smoother  spindles  from  the  polyps.  Tlie  largest  spin- 
dles are  elongated ;  some  of  them  are  slender  and  tapering  to  one  or 
both  ends ;  others  quite  stout  but  equally  long ;  all  are  covered  with 
large,  rough,  well  separated  warts,  and  one  side  with  short,  sharp 
spinules ;  they  are  frequently  irregular,  often  obtuse  at  one  end,  and 
not  very  acute  at  either.  With  these  are  many  shorter  and  stouter 
spindles,  which  show  a  regular  series  of  forms  between  the  longest 
spindles  and  short,  thick,  oval  or  oblong  spicula,  which  are  not  thrice 
longer  than  broad,  the  surface  crowdedly  covered  with  rough  warts, 
the  inner  side  vdth  large  spinules,  the  ends  often  blunt  or  obtuse,  one  of 
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them  sometimes  forked.  The  small  spicula  of  the  ccBnench yma  are  of 
various  forms  of  small,  very  roughly  warted  spindles,  heads,  double- 
heads,  douV»lc-8tar8,  crosses,  and  various  irregular  and  compound  forms. 
The  polyp-spindles  are  slightly  and  distantly  warted,  quite  slender 
and  acute ;  most  of  them  are  straight  and  pretty  regular ;  some  are 
much  curved  and  very  acute  at  both  ends ;  others  are  slender  club- 
shaped,  more  strongly  warted  at  the  larger  end. 

The  longer  spindles  measure   1-50'"^  by  •300'"™,  1*50  by  "275,  1*35 
by  -300,  1-27  by  -275,  1-22  by  '226,  115  by  '275,  1-12  by  -250,  I'lO  by 
•250,  1-10  by  -225,  1*07  by  -250,  107  by    225,  1-05  by  -250,   1-02   by 
•225,  I'OO  by  -225,  '975  by  '225,  -950  by  '225,    925  by  -160,  -900  by 
•225,  -875  by  '150,  '825   by  -175,  '800  by   -200,  -776  by  -176,  '750  by 
•175,  -750  by  -125,  •675  by  '150,  '625   by   '125,  -575  by   -125,  '500  by 
•125 ;  the  stouter  spindles  1*55  by  -375,  1*25  by  -350, 1-22  by  -300,  r20 
by  -375,  1-20  by  300,  1-15  by  -325,  M5  by  '300,  1-12  by  '300,  1-05  by 
•325,  -900  by  '250,  ^850  by  -225,  '850  by   '200,   -825  by  '275,  -775  by 
•250,  -725  by  -300,  ^725  by  '275,   700  by  -250,  '700  by    200,   -460  by 
•150;    the  stout  irregular  spicula  1*05  by  '325,   1*00  by   '400,  -975 
by    -450,    -925   by  '275,    '925    by    '325,  -900  by   '375,   '650  by  -275, 
•626  by  -275;  the  stout  spicula  with  one  end  forked  ri5  long  by 
•676   across  the  forks,  1-00  by  -475,  -925  by  '450,  '675  by  -326;  the 
small  spindles  from  the  coenenchyma  '360  by  -100,  '325  by  '087,  '300 
by  •125,  275  by  -150,  275  by  -125,  -275  by  -100,  -250  by  -100,  ^212  by 
•150;  double-heads  -162  by  •112,  '162  by  -100,  -160  by  '112;  the  heads 
•300  by  -200,  '212  by  -125,  '200  by  ^175,  '150  by  '100,  -126  by  •lOO,  '125 
by  -087,   125  by  '075  ;  the  double-stars  -137  by  -075,  -125  by  -100,  -100 
by  -075  ;  the  crosses  ^300  by  -175,  -225  by  '100,  '200  by  -112,  -176  by 
•160,  -175  by  '100,  -162  by  -100,  '150  by  '100;  the  straight  polyp-spin- 
dles -425  by  -075,  ^400  by  -075,  '375  by  075,  -375  by  '002,  ^350  by  -076, 
•360  by  050,  '325  by  -075,  -275  by  '062,  -250  by  '037  ;  the  curved  polyp- 
spindles  -475  by  060,  -450  by  '062,  -300  by  ^037;  the  polyp-clubs  -425 
by  -083,  -425  by  ^075,  ^400  by  -075,  '375  by  '075,  ^350  by  ^062. 

Pearl  Islands,  in  rocky  pools  at  extreme  low-water,  on  the  reef,  very 
rare, — F.  H.  Bradley. 

Heterogorgia  tortuosa  Vemii,  loa  cit,  p.  414. 

Corallum  pale  yellowish,  subflabelliform,  with  more  numerous 
branches  and  more  slender,  crooked  branchlets,  covered  with  small 
scattered  verrucffi. 

In  the  largest  specimens  the  trunk  divides  irregularly,  close  to  the 
base,  into  several  branches,  some  of  which  are  very  irregularly  four 
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or  five  times  dichotomous ;  the  branchlets  diverge  frequently  at  right 
angles  and  are  mostly  very  crooked,  usually  tapei-ing  somewhat  to  the 
obtuse  tips,  1  to  3*5  inches  long.  One  small  specimen  is  simple  for  1*5 
inches  from  the  base  and  then  gives  off  subpinnately  from  each  side 
seven  crooked  branchlets,  which  are  mostly  alternate  on  the  opposite 
sides  and  from  '3  to  '5  of  an  inch  apart ;  the  lower  ones  diverge  nearly 
at  right  angles  and  some  of  them  branch  near  the  end,  or  at  '75  to 
1'26  of  an  inch  from  their  bases. 

The  verrucffi  are  rather  small,  low,  rounded  or  subconical,  distantly 
scattered,  opening  outward,  armed  at  the  summit  with  a  few  small, 
slender,  projecting  spinules,  their  sides,  like  the  cocnenchyma,  having 
a  very  finely  granulous  surface,  appearing  smooth  to  the  naked  eye. 
Ccenenchyma  rather  thin,  firm,  filled  with  very  small  rough  spicula. 
Axis  dull  brownish  yellow,  wood-like  in  appearance,  its  surface 
strongly  furrowed  longitudinally,  giving  it  a  corrugated  or  irregu- 
larly fibrous  appearance. 

Color  a  unifonn  dull  yellowish  or  buff.  Height  of  hirgest  specimen 
6'5  inches ;  breadth  5 ;  diameter  of  largest  branches  '20 ;  of  terminal 
branchlets  '10  to  15  ;  height  of  verrucie  '03  to  '04  ;  diameter  '04  to  -06. 

The  spicula  are  white,  much  smaller  than  in  the  preceding  species. 
The  larger  ones  consist  of  more  or  less  stout,  very  roughly  warted 
spindles,  which  are  often  irregular  and  usually  acute ;  and  of  long,  slen- 
der, very  sharp  spindles,  with  very  small,  distant  warts  or  spinules. 
Tlie  small  spicula  of  the  ccenenchyma  are  of  various  forms  of  crosses, 
heads,  double-heads,  clubs,  short  spindles,  etc.,  all  of  which  are  very 
roughly  warted.  The  larger  rough  spindles  measure  •375'""  by  •!  26'"™, 
•360  by  -100,  •325  by  -125,  ^325  by  -112,  -325  by  -100,  '312  by  -075, 
•300  by  112,  -300  by  -100,  '300  by  ^087,  '300  by  •076,  -300  by  ^002, 
•276  by  -125,  '275  by  ^112,  -276  by  '087,  ^275  by  -062,  ^250  by  ^112,  ^250 
by  '100 ;  the  long,  sharp,  curved  spindles  •4)75  by  ^075,  ^575  by  '050, 
•550  by  -087,  *450  by  ^075,  '400  by  -062,  '375  by  ^050,  ^326  by  '050 ;  the 
small  crosses  -176  by  -126,  -125  by  -087,  -100  by  -076,  -075  by  ^062; 
the  heads  •lOO  by  ^075,  ^087  by  -076,  -062  by  -062  ;  the  double-heads 
•125  by  075,  •lOO  by  -075,  ^087  by  -075,  -087  by  -062,  -062  by  ^050 ;  the 
clubs  -126  by  -087,  '125  by  '075,  -087  by  ^062;  the  small  spindles  -125 
by  -076,  ^112  by  -062,  '100  by  ^050,  -100  by  ^037. 

Pearl  Islands,  in  rocky  pools  at  extreme  low-water  mark, — F.  H. 
Bradley. 

This  appears  to  be  quite  distinct  from  the  last  in  its  smaller  and 
more  numerous  branches,  smaller  and  less  prominent  verrucse,  and 
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mucli  smaller  spicula.     Possibly  a  large  series  of  specimens  might 
show  intermediate  forms,  but  none  occur  in  this  collection. 

Primnoa  Lamouroux. 

Primnoa  Lamx.,  Polypiers  flexiblea,  p.  440,  1816;  Dana,  Zooph.,  p.  676;  Edw.  and 
Haime,  CJorall,  vol.  i,  p.  139;  Kolliker,  Icones  Histiol.,  p.  135. 

Axis  more  or  less  calcareous,  especially  at  the  base,  which  is  usually 
quite  stony.  Verruca)  usually  in  whorls,  very  prominent,  covered 
with  scale-like,  imbricated  s[)icula.  Coenenchyma  also  covered  by 
smaller  scale-like  spicula.  Type,  P.  reseda  Pallas  sp.  (P.  lepadifera 
Lamx.). 

Primnoa  compressa  VemiL 

Proceedings  Essex  Inst,  vol  iv,  p.  189,  1865. 

Tills  species  is,  as  yet,  known  only  by  its  axis.  It  is  much  branched, 
flabcUiform.  The  smaller  branches  arise  alteiiiately  from  each  side  of 
the  main  branches,  forming  acute  angles  with  them.  Branches  and 
branchlets  strongly  compressed,  delicately  striated,  hard  and  stony, 
dark  brown  near  the  base,  yellowish  white  and  setaceous  in  the 
branchlets. 

Height  24  inches ;  diameter  of  largest  branches  '25. 

Aleutian  Islands, — Capt.  Gibson. 

Family,  Briabeid^  Gray. 

Briara£ee8  (section)  Edw.  and  Haime,  Coralliaires,  toL  i,  p.  188,  1857. 
Briareida  (family)  Gray,  Annals  and  Mag.  Nat  Hist,  vol.  4,  p.  413,  1859. 
Briaracea  (family)  Verrill,  Memoirs  Boston  Society  Nat  Hist,  1,  p.  10,  1863. 
Briar  idee  (family)  Verrill,  Proceedings  Essex  Institute,  vol.  iv,  p  148,  1866. 
BriareacecB  (sub-family)  Kolliker,  Icones  Histiol,  p.  141,  1865. 

Corallum  arborescently  branched,  lobed,  or  encrusting  foreign  sub- 
stances. Axis  composed  of  calcareous  spicula,  which  are  not  consoli- 
dated. Coenenchyma  well  developed,  filled  with  small,  rough  spicula, 
of  various  forms.     Surface  granulous.     Cells  scattered. 

The  typical  genera  of  this  family  are  Briareum^  Paragorgia^  Titanr 
ideuniy  and  allied  forms.  These  are  usually  arborescently  branched, 
or  rise  in  irregular  lobes,  with  a  well  marked  spiculose  axis.  To  these 
typical  genera  Dr.  Kdlliker  has  added  St/mpodium  and  Erythropo- 
diuniy  which  are  normally  encrusting  or  parasitic  species,  with  a  thin- 
ner coenenchyma  and  apparently  without  a  distinct  axis,  and  may, 
perhaps,  be  best  compared  with  the  spreading  basal  portion  of 
Briareum, 

The  position  of  the  following  genus  seems  doubtful,  and  though 
agreeing  best,  in  the  structure  of  its  spicula,  with  this  family,  it  may 
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belong  to  the  Alcyojiaceay  iioiir  Rhizozenia,  which  Dr.  Kdlliker  refers 
to  the  CornularidcB, 

CallipodiTim  Vemll,  gen.  nov. 

Coralhim  encrusting  stones  and  shells,  with  a  firm,  more  or  less 
thickened,  finely  griinulous  caMienchyma,  which  may  spread  either  in 
broad  expansions  or  narrow  stolons.  Polyps  rather  large,  at  the  sum- 
rait  of  round-topped  verruca?,  which  are  more  or  less  elevated  above 
the  surface  of  the  cceneuchyma  and  either  distantly  scattered  or  close- 
ly crowded  together ;  in  the  latter  case  often  united  laterally  nearly 
to  their  summits.  Polyps  wholly  contractile,  and  also  capable  of  in- 
volving the  summits  of  the  verrucae,  which,  in  contraction,  are  usually 
distinctly  eight- rayed. 

Spicula  short,  of  moderate  size,  brightly  colored,  very  abundant  in 
the  coBnenchyma  and  verrucae,  of  various  forms  and  sizes,  mostly  with 
very  roughly  warted  prominences,  the  largest  about  '30™™  long.  The 
most  abundant  forms  have  3,  4,  5,  6,  or  8  irregular  projections,  covered 
at  the  ends  with  rough  spinnlose  warts.  Some  are  short,  stout,  blunt 
spindles,  about  twice  as  long  as  broad,  with  distant,  prominent,  rough 
warts.  Some  appro«ich  the  forms  of  double-clubs,  double-heads,  heads, 
and  crosses.  Others  are  of  various  irregular  forms,  with  distant  rough 
warts.     Type  (J,  Pacificum  V. 

This  genus  in  some  characters  resembles  Erythopodium  Kdlliker,  in 
others  RhLozenia  Ehr.,  or  at  least  R,  rosea  Dana  (Evagora  Phil.)  as 
characterized  by  Dr.  KOlliker,  which  may  not  belong  to  the  same  ge- 
nus with  R,  Thalassantha^  the  original  type  of  the  genus.  'Vhe  polyps 
of  Rhizozenia  are  said  to  be  non-contractile ;  the  texture  of  the  ca»n- 
enchyma  is  quite  different ;  and  the  spicula  (in  R.  rosea)  are  much 
smaller.  Erythropodium  is  described  as  having  a  membranous  base, 
with  scarcely  prominent  verrucae,  and  the  spicula  are  much  smaller  and 
diflTerently  shaped. 

Having  had  no  opportunity  to  examine  t}  pical  specimens  of  either 
of  those  genera  I  have  found  it  difficult  to  decide  to  which  the  present 
genus  is  most  nearly  allied.  In  the  texture  of  the  coenenchyma,  and 
especially  in  the  structure  of  the  spicula,  it  appears  to  be  more  nearly 
allied  to  the  Briareida^  than  to  the  CornvlaHdcR^  and  1  am  therefore 
inclined  to  regard  it  as  an  encrusting  genus  of  the  former  family,  since 
even  the  typical  species  of  the  genus  Rriareum  is  sometimes  found 
growing  in  broad  encrusting  sheets  on  stones,  or  parasitically  covering 
the  dead  axis  of  many  species  of  Oorgonidce, 

TBAN&  CONNBCTZOUT  AOAD.,   YOL.  I.  68  FXBBUABT,    1860. 


466  Verrilly  Notes  on  Radiata. 

Callipodium  Paciflcum  Vcrriii. 

Sympodium  Padfica  Verrill,  Proc.  Boston  Soc  Nat.  Hist.,  vol.  x,  p.  329,  1 866. 
Erythropodium  Pucificum  Verrill,  Amcr.  Jour.  Sci.,  vol  xlv,  p.  415,  May,  1868. 

Plate  V,  figure  22.     Plate  IX,  figure  1. 

Corallum  red,  encrusting,  spreading  over  the  surface  of  stones  and 
shells,  either  as  broad,  rather  thin  sheets,  which  are  usually  irregular 
and  often  interrupted,  or  in  the  form  of  stolon-like  expansions,  which 
may  be  broad,  or  quite  narrow,  and  are  oflen  reticulated,  as  m  the 
specimen  figured. 

Verrucffi  irregularly  and  usually  distantly  scattered,  sometimes  a 
little  crowded,  on  the  stolons  often  arranged  in  a  single  series^  quite 
large,  usually  very  prominent  and  more  or  less  conical,  with  a  rounded, 
eight-rayed  summit;  sometimes,  when  fully  contracted,  having  the 
form  of  low  rounded  warts.  Coenenchyma  rather  thin,  firm,  very  si)ic- 
ulose,  its  surface,  like  that  of  the  verruca?,  strongly  granulosc  with 
the  small  rough  spicula. 

Color,  when  dry,  bright  red ;  in  alcohol  a  deep,  clear  red.  When 
living,  "  dull  brick-red  to  purplish  red.  Polyps,  when  fully  closed, 
mere  pimples  on  the  surface,  when  expanding  they  show  first  a  low 
rounded  cone,  marked  with  pointed  groups  of  red  spicula,  between 
which  now  come  forth  the  nearly  transparent  polyps,  which  have  eight 
small,  acute,  pinnate  tentacles,  swollen  at  base,  surrounding  the  mouth 
of  the  opaque,  pinkish  white  stomach.  Height  from  attachment  to 
summit  of  tentacles  '20  inch ;  diameter  "05," — F.  H.  B.  According 
to  Mr.  Bradley's  outline  sketch  of  the  expanded  polyps,  the  tentacles 
are  very  acute,  and  the  puina^,  which  are  confined  to  the  outer  half, 
are  long  and  slender. 

The  largest  specimens  in  the  collection  almost  completely  cover  por- 
tions 3  inches  by  1*5  on  the  surface  of  the  stones;  thickness  of  coenen- 
chyma, when  dry,  '02  to  '03 ;  height  of  verrucsB  above  the  surface  '04 
to  '10,  average  about  "06;  diameter  -05  to  08,  average  about  '07.  The 
breadth  of  the  stolons  in  the  reticulated  specimens  varies  from  '05  to 
•25,  the  narrow  parts  being  extremely  thin. 

The  spicula  are  bright  red,  very  roughly  but  distantly  warted,  and 
very  diversified  in  size  and  form.  The  larger  ones  are  partly  short, 
stout,  blunt  spindles,  with  few  (often  not  more  than  twelve)  large,  dis- 
tant, rough  warts ;  partly  of  three,  four,  five,  and  six-pronged  star-spic- 
ula,  each  branch  or  prong  terminated  by  one  or  several  rough  warts ; 
partly  of  very  roughly  warted  heads ;  and  of  various  irregular,  very 
rough  forms.  The  small  spicula  agree  in  their  forms,  to  a  considerable 
extent,  with  the  large  ones,  but  in  addition  to  the  spindles,  heads,  and 
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3  to  6  pronged  stars  and  crosses,  there  are  also  double-heads,  clubs, 
double-clubs,  and  various  irregular  forms. 

The  larger  spindles  measure  •212"*'"  by  -125'"",  -200  by  -100,  -175  by 
•125,  -175  by  -112,  -175  by  'lOO,  -162  by  '125,  -150  by  -112,  '150  by 
•100,  -125  by  •087  ;  the  three-pronged  spicula  -200  by  '150,  ^175  by  '162, 
•150  by  •ISO,  150  by  '125,  '125  by  -126,  •125  by  '100;  the  four-armed 
crosses  -212  by  -175,  -175  by  ^162,  •IS?  by  ^112,  -126  by  125;  the  five- 
rayed  stars  •162  by  "150,  ^125  by  "087,  ^112  by  "100 ;  the  six-pronged 
spicula  '162  by  '112,  -150  by  '125  ;  the  irregular  spicula  -175  by  -137, 
•162  by  -125,  •ISO  by  ^125,  ^125  by  '112.  Among  the  small  spicula 
some  of  the  smaller  spindles  measure  •lOO  by  062,  ^075  by  -060  ;  heads 
•100  by  ^075,  "075  by  '076 ;  double-heads  ^062  by  ^032,  •OSO  by  ^037  ; 
clubs   125  by  ^075,  '075  by  -050 ;  double-clubs  '100  by  •OSO,  ^087  by 

•037. 

Panama  and  Pearl  Islands,  at  low-water  mark  ;  and  Zorritos,  Peru, 
from  half-tide  downward,  on  the  under  side  of  projecting  stones  and 
on  shells, — F.  H.  Bradley ;  La  Paz, — J.  Pedersen, 


Callipodium  aureiiin  Verriii,  sp.  nov. 

Plate  V,  figure  23. 

Corallum  yellow,  encrusting,  consisting  of  crowded,  elongated,  tubu- 
lar corallites,  united  nearly  to  their  summits,  thus  forming  a  corym- 
bose cluster,  with  an  uneven  surface. 

The  verrucae  in  the  central  parts,  where  most  crowded,  project  but 
slightly  above  the  surface  and  are  rather  large,  rounded,  and  distinctly 
eight-rayed  in  contraction.  Some  of  the  lateral  verrucsB  project  about 
•10  inch.  CoBnencliyma  thickened,  very  spiculose,  its  surface  and  that 
of  the  verrucfiB  granulous.     Color,  in  alcohol,  bright  orange-yellow. 

Height  '5  of  an  inch ;  breadth  1 ;  diameter  of  verrucse  about  '08. 

Spicula  bright  golden  yellow,  similar  in  form  to  those  of  the  pre- 
ceding species,  but  larger,  and  with  longer  and  more  slender  branches 
or  rays  in  the  star-shaped  forms.  The  larger  spindles  are  mostly 
rather  stout,  blunt,  with  distant,  very  prominent,  large  warts,  which  are 
spinulose  at  summit ;  they  are  often  irregular  or  lobed,  and  some  are 
rather  slender.  The  star-shaped  spicula  have  mostly  three  or  four, 
sometimes  five  or  six,  rays  or  branches,  which  are  mostly  unequal  and 
irregular,  but  usually  considerably  elongated  and  often  slender, 
smooth  at  base,  but  covered  at  the  ends  with  a  cluster  of  rough  warts 
or  spinules.  Irregular,  roughly  warted  clubs  and  double  clubs,  nearly 
as  large  as  the  spindles,  also  occur  sparingly.  Irregularly  formed 
spicula  of  various  shapes,  but  with  very  pronunent  warts,  are  frequent 
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The  small  spicula  have  all  the  forms  seen  among  the  larger  ones,  and 
in  addition  there  are  warty  heads,  double-heads,  and  other  forms.  The 
polyp-spindles  are  slender  and  slightly  warted. 

The  larger  spindles  measure  ^To"""  by  -OTo""",  '260  by  -112,  -225  by 
•150,  -225  by  -125,  '225  by  '112,  225  by  "100,  '226  by  '087,  '225  by  -075, 
•212  by  -125,  -212  by  -087,  -212  by  "075,  '200  by  -125,  "200  by  '112, 
•200  by  -075,  '187  by  "087,  '187  by  075,  '175  by  '087,  '162  by  -100, 
•IC2  by  '087,  '150  by  '100;  the  irregular  warty  spicula  "275  by  '137, 
•225  by  -100,  '200  by  102,  '200  by  '125,  '187  by  '125,  '175  by  "112; 
the  three-branched  spicula  -212  by  '112,  "200  by -125,  •200bylOO,  '187 
by  150,  -187  by  -137,  -175  by  '150,  -162  by  112,  '150  by  -160,  '125  by 
125;  the  four-branched  stars  or  crosses -225  by  '187, '187  by '125, 
•175  by  •102,  137  by  "137  ;  the  six-branched  spicula  -175  by  '125;  the 
clubs  -187  by  '087,  '175  by  -100,  -102  by  "100.  The  small  spindles 
•125  by  -087,  MOO  by  '075,  -100  by  '002;  the  clubs  '100  by  -037  ;  the 
heads  -125  by  -087,  -112  by  -087,  -087  by  ^087,  '075  by  •076. 

Panama, — F.  H.  Bradley.  There  is  also  a  specimen  from  Panama 
in  tiie  Museum  of  Comparative  Zoology. 

Suborder,  ALCYONACEA  Verrill. 

Alcyonides  (family)  Edw.  and  Uaime,  Cbralliaires,  vol.  i,  p.  102,  1857. 
Siircophyia  (suborder)  (pars)  Gray,  Ann.  and  Mag.  Nat.  Hist,  4,  p.  443,  1859. 
AJcytmidcB  (suborder)  VerriU,  Mem.  Boston  Soc.  Nat  Hist.,  i,  p.  3,  1863. 
Alcy<macea  {nuhordeT)  Verrill,  Proceedings  Essex  Inst,  iv,  p.  148,  1865. 
AlcyanidcB  (family)  K61L,  Iconos  Histiolog.,  p.  131,  1865. 

Polyps  usually  elongated,  the  body-cavity  tapering  below.  Coenen- 
chyma,  when  present,  fleshy,  usually  with  slender,  rather  simple  spio- 
ula.     No  distinct  axis. 

Family,  Alcyonid^. 

HaJcyonina  (pars)  (family)  Ehrenberg,  CoralL  des  rothen  Meeres,  p.  56,  1834. 

Akyanina  (pars)  (subfamily)  Dnna,  Zoophytes,  p.  599,  1846. 

AkyoniruB  (pars)  (subfamily)  Edw.  and  Haime,  Coralliaires,  vol.  i,  p.  113,  1857; 

Kdlliker,  Icones  Histiolog.,  p.  132,  1865. 
Alcyoniadcs  (pars)  (family)  Gray,  Annals  and  Mag.  Nat  Hist.,  vol.  3,  p.  443,  1869. 
AkyonincB  (family)  Verrill,  Mem.  Boston  Soc  Nat  Hist,  i,  p.  3,  1 863. 
Alcyonidas  (famUy)  Verrill,  Proc.  Essex  Inst,  iv,  p.  148,  1865. 

Corallum  fleshy,  attached  by  the  abundant  copnenchyma,  usually 
branched.  Polyps  much  elongated,  usually  highly  contractile,  spioula 
mostly  long  and  rather  simple. 
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Alcyonium  rubifonne  Dana. 

Lobularia  rubiformia  Ehr.,  Corall.  dcs  rothen  Meores,  p.  58,  1 834. 
Akyonium  rvbiforme  Dana,  Zoophytes,  p.  625,  184G;  Verrill,  Mem.  Boston  Soc.  Nat. 
Hist,  i,  p-  4,  1863;  Yerrill,  Proceedings  Kssex  Inst,  iv,  p.  190,  1865. 

Corallum  red,  with  a  short  trunk,  which  divides  into  numerous, 
large,  rounded  lobes,  or  short,  obtuse  branchlets.  The  lobes,  in  con- 
traction, are  often  subglobnlar,  covered  with  numerous  small  polyps. 
CoBnenchyma,  between  the  retracted  polyps,  even  and  grannlous.  Pol- 
yps in  expansion  much  exsert ;  tentacles  long,  lanceolate,  acute,  with 
rather  long  lateral  lobes.     Color,  in  alcohol,  brick  red,  not  diaphanous. 

Arctic  Ocean,  north  of  Behring's  Straits,  in  35  fathoms, — Capt. 
John  Rodgers ;  West  Coast  of  Behring's  Straits,  in  the  Laminarian 
zone, — Dr.  Wm.  Stimpson  (North  Pacific  Exploring  Expedition); 
Banks  of  Newfoundland, — Coll.  Essex  Institute ;  Northern  Seas  of 
Europe, — Ehrenberg. 

Specimens  apparently  identical  with  this  species  were  recently  ob- 
tained by  me  at  Eastport,  Me.,  in  10  fathoms. 

The  northern  species  of  Alcyonidaj  require  careful  revision.  This 
species  is  evidently  closely  allied  to  A,  carneum  Ag.,  occurring  on  the 
coast  of  New  England,  from  Cape  Cod  to  the  Gulf  of  St.  Lawrence. 

Alcyonium  (?)  Bradley!  Veniii,  sp.  nov. 

Corallum,  in  the  only  specimen  observed,  rising  as  an  elongated, 
subconical,  simple  stalk,  with  a  rounded  summit,  and  a  somewhat 
spreading  base.  Whole  surface  covered  with  numerous,  scattered, 
small  polyps,  which  are  very  exsert  in  expansion. 

Height,  wliile  living,  1  inch ;  diameter  -25  to  'SS ;  polyj)S  -05  to  '25 
long,  in  expansion ;  diameter  '02  to  '03  of  an  inch. 

"  Whole  surface  and  bodies  of  polyps  yellowish  white ;  tips  of  pol- 
yps dark  crimson,  surmounted  by  eight  yellowish  whit<j,  semi-oval, 
tentacular  lobes.     Whole  group  flexible,  without  a  solid  axis." 

Paiiama  Bay,  dredged  in  3  to  4  fathom:^,  on  loose  shells, — F.  II. 
Bradley. 

The  specimen  from  which  the  description  and  drawings  were  made 
by  Mr.  Bradley  has  not  been  found  among  his  collections.  There- 
fore the  generic  characters  cannot  be  ascertained  at  j)reseiit  with 
certainty. 
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Order,  ACTINARIA  VerriiL 

AcHnaria  (pars)  Dana,  including  AditudcB  (family),  Zoanihidm  (famUy),  and  JnH- 
patAocea  (tribe),  Zoophytes  1846;  00886,  Actinologia  Britannic  i,  p.  6,  1H60. 

Zoanthaires  (jmrs)  Edw.  and  Uaime,  including  Actinairta  and  AnUpaihairea  (subor- 
ders), Corall.,  i,  p.  224,  1857;  Verrill,  Mem.  Ikiston  Soc  Nat  Hist,  i,  p.  14,  1863. 

AcHnaria  (order)  Verrill,  Proceeding^  Essex  Inst,  iv,  p.  147,  Feb. — ^April,  1866; 
ditto,  vol.  V,  p  315,  1868. 

(f)  ActinoidSj  "  AcHnaria  Edw."  (order)  A.  and  Mrs.  E.  C.  Agassiz,  Sea-side  Studies 
in  Natural  History,  p.  7  and  152,  after  May,  1865.  (No  characters  g^ven  or  limits 
assigned  perhaps  not  intended  to  include  Antipaihacea). 

Body  fleshy,  or  coriaceous,  composed  of  from  six,  or  ten,  to  several 
hundred  spheromeres,  which  are  usually  in  multiplies  of  six,  united 
only  by  the  outer  wall  of  the  body,  so  as  to  leave,  between  adjacent 
spheromeres,  interambulacral  spaces  in  which  the  new  spheromeres 
originate  during  growth.  Basal  or  abactinal  region  well  developed, 
specialized,  either  free  or  attached,  sometimes  capable  of  secreting  a 
horn-like  support  (Antipathes)^  or  a  thin  conieus  pelicle  {Adamsia^ 
Canrrisocia),  No  coral  or  solid  calcareous  deposits  in  the  wall  or  ra- 
diating lamellffi.  Ambnlacral  chambers  open  from  the  summit  to  the 
base.  Tentacles  usually  simple,  hollow,  tub\|lar,  or  conical,  mostly  in 
multiples  of  six  ;  sometimes  only  six  or  ten. 

Although  the  Actinians  are  evidently  numerous,  both  in  species  and 
individuals,  upon  the  tropical  portion  of  the  Pacific  coast  of  America, 
it  is  remarkable  that  but  one  species  has  hitherto  been  described  from 
the  entire  region  between  Paita,  Peru,  and  San  Francisco,  Cal.  In 
the  collections  of  Mr.  Bradley  there  are  large  numbers  oi  Actinm^hxxt 
in  most  cases  it  would  be  almost  useless  to  attempt  descriptions  of 
these  animals  from  preserved  specimens  alone.  Consequently  I  have 
omitted  most  of  the  sjMJcies  which  are  unaccompanied  by  notes  or 
drawings  made  from  the  specimens  while  living. 

Many  of  the  Actinioe  from  Peru  and  Chili  have  been  well  figured 
and  described  by  Lesson*  and  by  Drayton,t  while  those  of  the  north- 
em  coast  (Sitcha)  have  been  briefly  described  by  Brandt,J  whose  un- 
satisfactory diagnoses  refer  almost  exclusively  to  the  colors,  which 


♦  Histoire  naturelle  des  Zoophytes  reoueillis  dans  le  Voyage  autour  du  monde  de  U 
Corvette  de  sa  majestA,  la  Coquille,  1822—1826,  Captaine  Duperrey.  Par  R.-P.  Les- 
son. Paris.  1882. 

t  United  States  Exploring  Expedition,  during  the  years  1838 — 1842.  under  the 
CJomraand  of  Charles  Wilkes,  U.  S.  N.  Vol.  vii,  Zoophytes.  By  J.  D.  Dana.  Actin- 
id»  by  Mr.  Joseph  Drayton.    Philadelphia,  1846. 

X  Prodromus  doAcriptionos  nnimnlium  a  Mertoiisio  in  orbia  terrarum  circumnaviga- 
tione  observatorum.    J.  F.  Brandt,  1835. 
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are  iiotoriou8ly  variable  in  this  group,  and  especially  so  in  some  north- 
ern genera,  like  Urticina  and  Bunodes, 

Suborder,  ACTINACKA  VerrilL 

Actinina  (family)  Ehrcnberg,  CoralL  des  rothen  Meeres,  1834. 

AdinidiB  (family)  Dana,  Zoopliytes,  p.  122,  1846. 

AcfiJiPiires  (para)  (saboTdov)  Edw.  and  Haimo,  CoralL,  i,  p.  224,  1867. 

Aiitrceacea  (para)  (tribe)  Gosse,  Actinologia  Britannica,  p.  7,  1860. 

Actinina  (subfamily)  Duch.  and  Mich.,  Corall.  des  Antilles,  37,  1860,  from  Mem. 
Keale  Accademia  delle  Sdenze,  Turin ;  ditto,  (para)  (family)  Supplement  aux  Co- 
rall., 1864,  from  Mem.  Realo  Accad.,  xxiii,  1866. 

Actifuiria  (para)  (suborder)  Verrill,  Mem.  Boston  Soc.,  Nat  Hist,  i,  p.  14,  1863. 

Aciinaciia  {suborder)  Verrill,  Proc.  Essex  Inst,  iv,  p.  148,  1866;  ditto,  voL  v,  p. 
317,  1868. 

Polyps  free  and  simple,  rarely  compound,  with  a  well  developed 
and  muscular  base,  which  is  used  both  as  an  organ  of  locomotion  and 
adhesion.  Tentacles  varying  in  number  from  10  to  several  hundred, 
and  quite  varied  in  size  and  structure ;  sometimes  branched. 

The  anibulacral  spaces  usually  bear  some  other  organs,  such  as 
branchiiv,  tubercles,  suckers,  colored  spherules,  and  special  pores. 

Family,  TnALAssiANTnu)^  VerrilL 

Proceedings  Essex  Inst,  iv,  p.  148,  1 866. 

Body  more  or  less  cylindrical  in  expansion,  usually  broad.  The 
disk  bears  various  ambulacral  organs  in  the  form  of  simple  or  com- 
pound tubercles,  or  arborescent  and  variously  lobed  branchiform  or- 
gans, in  addition  to,  or  replacing,  the  simple  tentacles.  Several  of 
these  disk-appendages  usually  arise  from  each  ambulacral  chamber, 
and  when  true  tentacles  are  present,  they  may  be  outside  or  inside  of 
them,  or  on  both  sides.     Base  a  flat  locomotive  disk. 

This  family  is  almost  confined  to  the  tropical  seas.  It  includes  four 
well  marked  subfamilies. 

1.  P//yZ/ac^^/^<3B  Edw.  and  Ilaime.  Disk  bears  both  simple  tentacles 
and  lobed  tubercles,  or  compound  branchiform  appendages. 

2.  Tltalassianthincv  (purs)  Edw.  and  Haime.  Disk  bears  large, 
compound  tentacles  or  branchiform  organs,  all  of  one  form,  without 
simple  tcMitaeles. 

3.  Heterodfictylinre  Verrill.  Disk  bears  large,  compound,  branchi- 
form organs  of  two  kinds.  No  simple  tentacles.  Includes  Ileterodac- 
(yla  Elir.  and  l^arcophicnUhas  Less. 

4.  Discostominm  Verrill  {non  Discoaomm  D.  and  M.).  The  disk 
bears  small,  tentacle-like  papillae,  or  small,  sparingly  lobed  tubercles, 
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several  of  which  originate  from  each  radiating  chamber  or  ambulacral 
space,  and  are  therefore  arranged  in  simple  radiating  lines,  or  in  radi- 
ating groups  when  more  than  one  series  arise  from  the  same  cliamher. 
These  false  tentacles  increase  in  size  from  tlie  centre  to  the  maririu  of 
the  disk-  The  disk  is  usually  broad  and  widely  exi>anded,  bat  gene- 
rally capable  of  complete  contraction. 

This  subfamily  includes  the  true  genus,  Dhcosom a  J jeiick.  (?  Ricordea 
D.  and  M.),  excluding  many  forms  wrongly  referred  to  it  by  various 
authors  ;*  Homactia  and  Stephanactis  Verrill  ;f  and  apparently  l^hitir 
actis  E.  and  It,  Cori/nactia  Allman,  Aureliania  Gosse,  and  Ca/oiea 
Forbes.  But  most  of  the  descriptions  and  figures  of  these  genera  arc 
insufficient  to  determine  with  certainty  whether  the  "  tentacles ''  ori- 
ginate each  from  a  distinct  chamber  or  not.  For  the  three  genera  last 
mentioned  (tossc  has  formed  the  family,  Capneadce^  but  he  does  not 
refer  to  this  character,  and  regards  all  the  disk-tubercles  as  true  ten- 
tacles. 

Subfamily,  Piiyllactin.e  Edw.  and  Ilaime. 

Melridium  (genus)  Ehronborg,  1834,  (non  Oken);  Dana,  Zooph.,  p.  150,  1846. 
PhyUactiruB  (Bubfixmiiy)  Edw.  and  Ilnime,  Corall.,  i,  p.  291,   1857;  Verrill  (pan\ 
Mem.  Boston  Soc.  Nat  Hist,  i,  p.  16,  18C3. 

Column  usually  ratlier  low  and  broad,  its  surface  generally  bearing 
verrucae  or  suckers,  sometimes  nearly  smooth.  Disk  broad,  the  tenta- 
cles placed  considerably  within  its  margin.  The  branchiforin  api)en- 
dages  either  form  a  circle  just  within  the  margin  and  outside  of  the 
tentacles,  Ovlartis ;  are  mingled  with  the  tentacles,  Rhodactis ;  or 
cover  the  buccal  area  within  the  circle  of  tentacles,  Actinotryx;  or  are 
placed  both  within  and  outside  of  the  circle  of  tentacles,  Amphiactis 
V.J  These  organs  differ  greatly  in  number,  size,  and  form  in  the  dif- 
ferent genera,  as  well  as  in  position. 

Tlie  genus,  Aidactinia^  wliich  I  fonnerly  referred  to  this  subfamily, 
on  account  of  the  lobed,  sub-marginal,  branchifonn  ])apillic,  appears 
to  belong  rather  with  the  Bunodiwf ,  The  same  is  true  of  (hdactU 
granulifera  (Les.  sp.)  E.  and  H.,  and  Anthopleiirn  Krebsii  D.  and  ISL 
It  was  on  account  of  these  and  other  similar  forms  that  the  group 
was  formerly  made  a  subfamily  of  Actinida'  by  me,  but  in  that  fam- 
ily the  branchiform  appendages  are  really  lateral  organs,  originating 
from  or  below  the  margin. 


♦  Disoosomua  was  used  among  Reptiles  by  Oken  in  1816,  and  Discosoma  among 
Arachnida  in  1830  by  Perty.  Ehrenberg  has  proposed  to  subtituto  the  name  IHaco- 
shmay  for  Luckart's  genus. 

f  Proceedings  Essex  Institute,  vol.  vi.  J  Proc.  Essex  Institute,  vol  vi. 
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OulaCtiS  Edw.  aud  Haime. 

Metridium  (para)  Dana,  Zooph.,  p.  150,  184B,  (non  Oken). 

Ottktctis  E.  and  H.,  CoralL,  voL  i,  p.  292,  185*7 ;  pars^  Duch.  and  Mich.,  CoralL  des 
Antilles,  p.  46,  1860. 

Column  covered  with  verruciform  suckers.  Disk  broad;  simple 
tentacles  placed  at  some  distance  from  the  margin ;  outside  of  them  a 
circle  of  numerous,  large,  frondescent,  branchiform  organs. 

Olllactis  COncinnata  Edw.  and  Haime. 

Metridium  eoncinnutum  Draj-ton,  in  Dana,  Zooph.,  p.  152,  PI.  5,  fig.  40  and  41,  1846. 
OulacHs  concinnata  E.  and  H.,  CoralL,  voL  i,  p.  292,  1857. 

Column  low,  broad,  dilated  above  and  below.  Disk  very  broad, 
strongly  radiate,  margin  undulated,  sides  covered  with  large  tubercu- 
liform  suckers,  to  which  pebbles  and  fragments  of  shells  adhere.  Ten- 
tacles half  an  inch  long,  stout,  subulate,  sub-triangular,  the  lower  side 
slightly  concave.  Branchiform  organs  nearly  '5  of  an  inch  long,  1  to 
1*5  lines  broad,  frondesceutly  laeiniate. 

Column  ochreous  olive,  with  olive-green  suckers ;  three  branchiee  of 
a  white  color  alternate  with  a  brown  one ;  simple  tentacles  sunilar  to 
column,  but  paler,  faintly  striped  with  pale  puq)le ;  disk  purple.  An- 
other variety  has  the  column  green,  with  ochreous  suckers.  Diameter 
at  middle,  in  expansion,  2  inches ;  at  disk  3. 

San  Lorenzo,  near  Callao,  Peru,  buried  to  its  tentacles  in  sand, — 
U.  S.  Exploring  Expedition. 

Lophactis  Vemll,  gen.  nov. 

Column  elevated ;  its  walls  firm,  sub-coriaceous,  in  contraction  rough 
with  deep  corrugations  and  wrinkles,  not  verrucose,  and  without  ap- 
parent suckers  in  the  preserved  specimens.  Simple  tentacles  large, 
placed  at  a  considerable  distance  from  the  margin.  Branchiie  few  in 
number  (12),  arranged  in  a  circle  between  the  margin  and  the  tenta- 
cles, large  and  broad,  laterally  compressed,  the  upper  edge  of  each 
bearing  a  series  of  finely  subdivided  papilla^,  which  consequently  form 
radiating  rows  of  secondary  branchiae.  The  large  branchiform  organs 
are  united  together  on  the  side  nearly  to  their  summits  by  a  thin 
membrane,  which  forms  a  naked  area  between  the  branchite  and  ten- 
tacles, and  they  are  also  united  on  the  outside  by  adherence  to  the 
marginal  fold,  so  that,  when  contracted,  there  are  deep  chambers  or 
cavities  between  them. 

This  genus  is  closely  allied  to  Phyllactis,  but  the  latter  has  more 
numerous  branchiaj,  which  are  quite  different  in  structure,  and  are 

TBANa  CJoNNEcncuT  Acad.,  Vol.  I.  59  Febbuaby,  1869. 
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longer  and  much  more  exsert,  and  connected  together  only  on  the  in- 
side by  a  membrane  that  does  not  reach  the  siunmit. 

LophaCtiS  omata  Verrill,  sp.  nov. 

This  curious  species  is  known  only  from  one  specimen,  which  is  well 
preserved  in  alcohol,  with  the  disk  and  tentacles  exj)anded. 

The  column  is  higher  than  broad,  though  evidently  much  contracted ; 
the  surface  has  a  finely  papillose,  or  deeply  and  closely  wrinkled  ap- 
pearance, and  appears  to  be  covered  with  a  dark-colored,  thin,  insep- 
arable, epidermal  layer;  its  substance  is  firm  and  tough,  somewhat 
leathery. 

Tlie  disk  is  broad ;  mouth  with  numerous  marginal  folds ;  buccal 
disk  small,  surrounded  by  a  circle  of  96  simple  tentacles,  which  are 
rather  long,  enlarged  somewhat  at  the  end,  which  is  marked  with  about 
ten  Bulcations.  They  are  apparently  arranged  in  four  or  five  circles. 
The  1 2  branchiae  are  large,  with  a  broad  membrane  uniting  them  to- 
gether on  the  inside  and  separating  them  from  the  tentacles ;  their 
summits  are  arched,  bearing  along  the  crest  a  narrow,  closely  convo- 
luted frill,  having  its  edge  finely  divided  into  a  fringe-like  structure; 
below  the  crest  there  is  a  transversely  thickened  portion  ;  the  lower 
part  is  thinner,  with  strong,  longitudinal,  muscular  folds.  These  or- 
gans, therefore,  are  probably  capable  of  being  considerably  extended 
during  life.  Height,  of  specimen  in  alcohol,  1  '5  inches ;  diameter  of 
disk  1 ;  length  of  tentacles  '3  ;  of  branchiae  from  base '5  ;  along  crest  '4. 

Pearl  Islands,— F.  H.  Bradley. 

AsteraCtiS  Verrill,  gen.  nov. 

Column  versatile  in  form ;  walls  firm  and  sub-coriaceous.  Disk 
broad,  capable  of  involution,  bearing,  near  the  mouth,  a  circle  of  nu- 
merous simple  tentacles,  and  outside  of  these  a  corresponding  number 
of  radiating  rows  of  small,  sessile,  somewhat  lobed  and  subdivi4led 
tubercles  or  papillae,  increasing  in  size  to  the  margin,  which  is  crenu- 
late  or  dentate  with  the  last  tubercles  of  each  series. 

This  genus  is  somewhat  allied  to  Oidacth  but  difiers  in  having 
branchiform  organs,  consisting  of  rows  of  sessile  painlhe  on  the  disk, 
instead  of  distinct,  prominent,  frondescent  apj)endages,  rising  from  its 
surface.     The  column  differs,  moreover,  in  lacking  verruciform  suckers. 

To  this  genus  probably  belong  Actinia  floacuUfera  Les.  {Ouhictis 
jfmculifera*  Duch.  and  Mich.)  and  Oidticth  formosa\  D.  and  M.  from 


♦  Coralliairea  des  Antilles,  p.  46,  PL  vii,  figures  7,  11,  1860. 
f  Loc.  cit,  p.  47,  PL  vii,  fig.  4,  6. 
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the  West  Indies.  But  the  fi<j:iire8  and  descriptions  of  the  branchial 
ai)peiiduges  are  too  indefinite  to  make  this  certain,  while  both  species 
are  said  to  have  lateral  i)orefl,  which  I  have  not  been  able  to  see  in  the 
following  species,  when  contracted,  though  they  may  exist. 

Asteractis  Bradleyi  Vemii,  sp.  nov. 

Column  whitish,  sometimes  low  and  broad,  expanding  from  about 
tlie  middle  to  the  margin  of  the  broadly  expanded  disk ;  at  other  times 
vase-shaped,  contracted  near  the  base,  cylindrical  above,  the  disk 
partly  contracted;  at  other  times  cylindrical,  the  portion  of  the  disk 
exterior  to  the  tentacles  involved,  but  the  tentacles  still  protruding. 
Surface  in  contniction  strongly  wrinkled  transversely,  less  so  longitu- 
dinally, near  the  margin  with  papilliform  interspaces. 

The  tentacles  are  48  in  number,  in  three  rows;  the  12  primary  ones 
about  '5  of  an  inch  long;  the  12  secondary  about  '3;  the  24  smallest 
ones  about  '25.  All  the  tentacles  are  slender  and  pointed,  the  larger 
ones  spotted  with  white.  The  small  branchial  papillae  form  48  radi- 
ating series,  the  12  rows  corresponding  to  the  primary  tentacles  ex- 
tend from  the  margin  to  their  bases;  the  12  corresponding  to  the 
secondarv  ones  extend  about  half  wav  to  their  bases;  the  24  small 
ones  extend  only  about  quarter  way  to  the  bases  of  the  small  tenta- 
cles. The  inner  part  of  each  row  is  formed  of  very  small,  scarcely 
distinct,  slightly  j)rominent,  crowded  papillie;  farther  outward  they 
become  larger,  more  prominent,  and  slightly  lobed ;  the  outer  ones 
are  considerably  larger,  crowded,  divided  into  five  or  six,  slightly 
rounded  lobes,  the  outermost  one  forming  the  dentate  margin  of  the 
disk. 

Color  of  the  column,  in  life,  white;  largest  tentacles  delicate  pink, 
bearing  four  or  five,  eye-like  spots  of  white,  and  fading  out  to  white 
at  the  tips;  sc»coudary  tentacles  i)ale  j»ink,  with  similar,  but  com- 
monly more  numerous,  white  spots  ;  smallest  ones  white. 

Height,  in  exj)ansion,  '5  to  '7;  diameter  of  disk  '3  to  1  inch;  of  col- 
umn in  middle  '3  to  '5 ;  diameter  of  buccal  disk,  inside  of  tentacles, 
in  full  exj)ansion,  "5.  llie  same  specimen,  in  alcohol,  is  about  '5  high; 
•5  broad  at  base ;  with  the  partly  contracted  disk  '35  broad. 

Panama  lieef,  on  rocks  above  half  tide, — F.  H.  Bradley. 

This  species  api)ears  to  be  rare,  as  only  one  specimen  is  in  the  col- 
lection, which  is  accomj)anied  by  notes  and  drawings  made  from  it 
while  living.  In  the  drawings  there  are  twelve  conspicuous,  dark 
sj>ots,  about  midway  between  the  tentacles  and  margin,  and  corres- 
ponding with  the  primary  tentacles.     These  are  not  referred  to  in  the 
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notes  iiiul  nothing  corresponding  to  them  can  be  seen  upon  the  speci- 
men. Whether  they  be  mere  color  spots,  disk  pores,  or  tabercles,  is 
uncertain.  When  fully  expanded  the  column  showed  loogitudinal 
lines. 

According  to  Mr.  Bradley's  notes  it  is  a  hardy  species,  feeds  well, 
and  bears  rough  handling. 

Family,  AcnxiDiE. 

Actinina.  (pars)  Ehrenberg.  including  Actinia  (gonus)  and  Oribrina  (genus),  OoralL 

rothon  Meeres,  p.  31,  1834. 
Actinia  (genus)  Dana,  Zckiphjrtes,  p.  122,  1846. 
Actinincs  (subfamily)  Edw.  and  Haime,  excluding  ^^  Actininea  pivoiaiUes,^^  GoralL.  i,  p. 

230,  1857. 
ActinincB  (parti)  (subfamily)  Duch.  and  Mich.,  Corall.  Antilles,  1860. 
-Ac^/w /da  (family)  Verrill,  Mem.  Boston  Soa  Nat  Hist,  i,  p.  16,   1863;  Prooeedings 

Essex  Inst,  iv,  p.  148,  1865;  ditto,  vol.  v,  p.  320,  1868. 

Body  more  or  less  cylindrical  in  expansion,  with  a  distinct,  flat, 
muscular,  basal  disk.  Tentacles  round,  simple,  surrounding  the  buc- 
cal disk  in  few  or  many  cycles,  sometimes  obsolete.  Walls  perforate 
or  imperforate.  Ambulacral  appendages  on  the  sides  of  the  body 
various. 

This  extensive  family  may  be  divided  into  several  sab-families, 
which  are,  however,  not  always  well  defined. 

1.  BunodincB,  Column  bears  tubercles  or  verruciform  suckers, 
which  are  imperforate,  or  rarely  perforate,  but  do  not  emit  acontia. 

2.  Sayartuuv.  Column  perforated  with  special  pores,  for  the  emis- 
sion of  acontia.  Suiiace  smootli,  or  with  inconspicuous  contractUe 
suckers. 

3.  PheUina'.  Column  elongated,  covered  tg  near  the  margin  with 
a  persistent  epidermal  layer  or  tunic.  Lateral  pores  and  acontia  few, 
or  entirely  wanting. 

4.  ActiniiKn.  Column  smooth,  fleshy,  destitute  both  of  vemicae  or 
suckers  and  special  pores.  No  acontia.  Margin  with  or  without  col- 
ored spherules.     Includes  Actinidce  and  Antheadm  Gosse. 

Subfamily,  Bunodinje. 
AcHninea  verruqtieuses  (section)  Edw.  and  Ilaimc,  CoralL,  i,  p.  263,  1867. 
BunodidcB  (family)  Gosse,  Ann.  and  Mag  Nat  Hist.,  3d  ser.,  i,  p.  417,  1858;  Actino- 

logia  Britannica,  p    185,  1860. 
BunodidcB  (subfamily)  Verrill,  Mem.  Boston  Soc.  Xat  Hist.,  i,  p.  15,  1863. 
CerecR  (family)  Duch.  and  Mick,  Suplera.  Corall.  Antilles,  Mem.  Reale  Aocad.,  Turin, 

xxiii,  p.  124,  1864-6. 
Bunoditict  (subfamily)  Verrill,  Proc  Essex  Inst,  vi,  1868. 

Tlie  column  is  usually  rather  low  and  broad.     The  verrucae  of  the 
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sides  may  be  simple  rounded  tubercles  or  elongated  papilhe,  without 
perforations ;  prominent  suckera  with  a  concave  surface  and  thickened 
border;  perforated  verrucjc,  ejecting  water  in  contracting;  or,  ncjir 
the  margin  of  tlie  disk,  lobed  or  sparingly  branched  papilla*.  The 
margin  may  be  a  smooth  thickened  rim,  crenulate  or  dentate  by  the 
uppermost  tubercles,  or  it  may  bear  colored  f-pherules.  The  disk  is 
usually  broad.  The  tentacles  large  and  not  very  numerous,  usually 
completely  contractile. 

Hunodes  Gosso. 

Oribrina  (pars)  Khr.,  CoralL  rothcn  MeercR,  p.  40,  1834. 

Bunocles  Gosse,  Trans.  Linn.  See,  xzi,  p.  274,  1856;  Actinologia  Britannica,  p.  189, 

1860;  Verrill,  Mem.  Boston  Soc.,  i,  p.  15,  1864. 
Cereus  (para)  Edw.  and  Haime  (non  Oken),  CoralL,  i,  p.  263,  1857. 
Anifiopleura  (pars)   Duch..  and  M.,   SupL  CoralL  Antilles,  in  Mem.  Realo  Accad., 

Turin,  zziii,  p.  125,  1864-6. 

Corallum  more  or  less  elevated,  texture  firm,  surface  covered  with 
conspicuous  verrucifonn  suckers,  concave  above,  or  low  rounded  tuber- 
cles, which  are  arranged  in  vertical  lines  along  each  ambulacral  cham- 
ber, the  uppermost  one  in  each  row  largest  and  projecting  at  the  mar- 
gin, so  as  to  form  a  somewhat  dentate  or  tuberculate  border.  The 
suckers  usually,  if  not  always,  have  the  power  of  adhering  firmly  to 
foreign  substances.  Tliey  generally  decrease  in  numbers  and  size  from 
the  margin  downward,  often  becoming  obsolete  below.  Tentacles 
rather  large,  not  numerous,  very  contractile,  usually  separated  from 
the  margin  by  a  narrow  but  distinct  naked  area  or  ^^  fosse." 

Bunodes  cruentata  Gosse. 

Actinia  cruentata  Drayton  (Couthouj,  MS-X  U.  S.  Ezpl.  Exp.,  2^ph7tes,  p.  1 38,  PI. 

3,  %  23,  1846. 
Cerejt-s  cruentcUus  Edw.  and  H.,  Corall.,  i,  p.  268,  1857. 
Bunodea  cruentata  Gosse,  Actin.  Britannica,  p.  194,  1 860. 

Column  with  small  sucker-tubercles  arranged  in  vertical  rows,  con- 
spicuous near  the  margin,  smaller  toward  the  base.  Tentacles  about 
48  in  number,  long,  subulate.  In  expansion  the  mouth  has  four  lobes. 
Color  faint  purplish  red,  with  numerous  vertical  lines  of  darker  red, 
deepening  to  crimson  near  the  disk ;  suckers  rose-white,  yellowish 
when  expanded ;  tentacles  intense  blood-red ;  disk  brownish  purple, 
alternating  with  radiating  pale  ochreous  lines. 

Orange  Bay,  Terra  del  Fuego,  buried  to  tentacles  in  sand, — J.  P. 
Couthouy,  U.  S.  Expl.  Exp. 
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Bunodes  papillosa  Vemii. 

Actinia  papiUoaa  Lesson,  Voyage  Coquillo,  Zoophytes,  p.  TS,  PL  iii,  fig.  2,  183i»,  (non 

Ehrenberg,  1834 
Cereus  papxUosus  Edw.  and  H.,  Corall,  i,  p.  267,  1867. 

Column  low  and  broad,  covered  throughout  with  numerous,  crowded, 
conspicuous  verruca?,  closely  arranged  in  vertical  rows.  Tentacles 
very  numerous,  rather  short,  in  three  series.  Mouth  (as  figured)  with 
six  lobes,  in  exj)an8ion.  Color  bright  green,  the  verruc^e  lighter,  each 
surrounded  by  a  circle  of  bright  red ;  tentacles  bright  red,  with  lighter 
tips,  disk  flesh-colored. 

Talacahuano,  Chili,  to  Lima,  Peru,  on  submerged  rocks ;  very  com- 
mon near  Quiriquine, — Lesson. 

Bunodes  pluvia  VemU. 

Actinia  pluvia  Drayton,  op.  cit,  p.  144,  PL  4.  fig.  30,  1846. 
Cereus  plwna  E.  and  H.,  CoralL  i,  p.  267,  1857. 

Column  broad,  2*5  inches. in  diameter  at  middle,  expanding  above 
and  below  to  3*25.  Surface  closely  covered  throughout  with  small, 
rounded  tubercles  or  papillse,  upper  margin  not  tuberculate.  Tenta- 
cles numerous,  somewhat  crowded,  in  three  seiies,  *5  inch  long,  stout 
(over  a  line  thick  at  base),  subulate.  Disk  strongly  marked  with  ra- 
diating lines,  mouth  prominent.  Color  very  variable;  sometimes 
bright  orange  throughout,  with  the  tentacles  a  little  darker  and  the 
disk  paler.  Some  have  dull  red  tentacles ;  others  pale  red,  with  the 
mouth  very  deep  red.  Li  others  the  column  is  dark  brownish  green, 
with  the  papillsB  bright  orange,  tipped  with  white  beads  or  dots. 

The  orange  variety,  when  disturbed,  "  ejected  water  from  all  its 
tentacles  to  a  distance  of  2  or  3  feet." 

San  Lorenzo  I ,  Peru,  on  rocks, — J.  P.  Couthouy,  U.  S.  Ex  pi.  Exp. 

This  species  may  prove  to  be  identical  with  the  preceding,  but  this 
cannot  be  determined  from  the  original  figures  and  descriptions. 

Bunodes  ocellata  VerrUi. 

Actinia ocslfat'i  Losson,  op.  cit,  p.  79,  PI.  iii,  fig.  5,  1832. 
Cereus  t  oceUatus  Edw.  and  H.,  Corall.,  i,  p.  268,  1857. 

Column  covered  with  small  verrucae,  regularly  arranged  in  vertical 
rows,  and  scarcely  crovrded.  Tentacles  numerous,  short,  subequal, 
slender,  crowded.  Column  brownish  ;  the  verructe  bright  red ;  tenta- 
cles brownish  red  with  light  tips ;  disk  lighter,  brownish  near  the 
mouth,  which  is  red  within. 

Paita,  Peru,  in  crevices  among  rocks,  rare, — Lesson. 
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This  species  and  the  two  prejceding,  appear  fo  be  true  Bunodes,  so 
far  as  can  be  judged  from  the  iigiires  and  descriptions,  but  yet  on  re- 
examination they  may  be  fomid  to  belong  to  other  allied  genera. 

Urticina  Ehrenberg  (emended). 

Urticina  (subdivision  of  Actinia)  El»r.,  Corall.  lothen  Meerea,  p.  33.  1834. 
Rhvluctinia  AgaPfji/,  ComptL'S-reinlus,  xxv,  p.  677,  1847,  (without description) ;  Yer- 

ril!,  Mem.  Boston  Soc.  Nat.  Hist.,  i,  p.  18,  1864. 
Buuoilei  {pars)  Ciosse,  Trous.  Linn.  Soc,  xxi,  p.  274,  1865. 
Ctrreus  {jtar.")  Edw.  and  Haime,  Corall.,  I  p.  263,  1867,  (non  Okeii). 
Tealia  Gosse,  Aiiu.  and  Mag.  Nat.  Hist,  3d  bcries,  i,  p.  417,  1868;  Actin  Brit.,  p.  205. 

Column  low  and  broad,  in  expansion  usually  broader  than  high, 
margin  with  a  more  or  less  distinct  fold  or  "  parapet."  Surface  cov- 
ered with  irregularly  and  distantly  scattered  verruciform  suckers^ 
which  are  often  small  and  inconspicuous,  but  capable  of  strong  adhe- 
sion. Margin  of  the  disk  slightly  dentate  or  tuberculate,  or  not  at  all 
so.     Tentacles  large  and  stout,  retractile.     Type  U,  craasicomis  Ehr. 

Urticina  crassicomis  Eiir. 

Actinia  crassicomis  Miillur,  Prod.  Zool.  Danica,  p.  231,  1776;  Johnston,  British  Zo- 

ophyti's,  i,  p.  226,  PI.  40;  Von  Beneden,  Faune  Litt.  de  Belgique,  Polypes,  p.  191. 
Aetiriia  spectdbilis  Fabr.,  Fauna  Grcenl.,  p.  361,  1788. 
f  Actinia  curiarea  Cuvier,  Tabl.  elem.,  p.  653,  1797;  Regno  Animal,  torn,  iv,  ed.  i, 

p.  61,  1817;  llapp,  Polypen  im  Allg.,  p.  61,  Taf.  i,  fig.  3  and  4,  1829;  Johnston, 

Bp.  Zoophytes,  i,  p.  224,  PI.  39,  1847. 
f  Actinia  Ilolsatica  Miiller,  Zool,  Daiiica,  iv,  p.  23,  PI.  139,  1806. 
Isacntcea  {Urticina)  crassicomis  Ehrenberg,  Coral,  rothen  Meeres,  p.  83,  1834. 
f  IsacmvEa  {Crticina)  papittosa  Ehr.,  op.  eit.,  p.  33,  (perhaps  =£r.  digitata) 
f  Cribrina  coriacea  Ehr ,  op.  cit ,  p.  40. 
f  Actinia  bimaculata  Grube,  Actinien,  p.  4,  fig.  4,  1840. 
Rhoductinia  Davisii  Agu^siz,  Comptes-rendus,  xxiv,  p.  677,  1847 ;  Verrill,  Mem. 

Bottton  Soc.  Nat.  Hist.,  i,  p.  18, 1864. 
Actinia  ohtruncata  and  A,  cameola  Stimpson,  Invert  of  Grand  Menan,  p.  7,  1863. 
Bunodes  crassicomis  Gosse,  Trans.  Linn.  Soc,  xxi,  p.  274,  1856. 
Actinia?  fdina  Edw.  and  U.,  Corall.,  i,  p.  242,  1857. 
f  Ctr^us  coriaceus  Edw.  aud  Haime,  Corall,  i,  p.  264,  PI.  C  1.  fig.  4,  1867. 
Tsali^i  crassicomis  Gosse,  Ann.  and  Mag.  Nat.  Hist.,  ser.  3,  i,  p.  417,  1868;  Actin- 

ologia  Britaunica,  p  209,  PI.  iv,  fig.  1,  1860. 
f  Bolocera  etiues  and  Stomphia  CfiurchioB  Gosse,  Actm.  Brit.,  p.  222  and  351,  PI.  viii, 

fig.  5,  ix,  lip:.  6. 
t  Actinia  elrgantissima   Brandt,  Prodromus  descr.  Anim.  a  Mertensio,  p.  13.  1836; 

Edw.  and  H.,  Corall.,  i,  p.  289. 
f  Actinia  Laurentii  Brandt,  op.  cit.,  p.  13  ;  Edw.  and  H.,  Corall.,  i,  p.  289 

Column  large,  low,  usually  broader  than  high  in  full  expansion,  the 
surface  bearing  small,  distant  suckeis,  wluch  are  capable  of  becoming 
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• 
verrucose  and  attaching  foreign  substances,  or  of  becoming  low,  round- 
ed, slightly  prominent  papula3,  or  they  may  be  entirely  contracted  to 
the  level  of  the  general  surface,  which  then  appears  nearly  smooth,  but- 
often  longitudinally  and  transversely  striated.  Tentacles  large  and 
stout,  numerous,  usually  banded.  Mouth  large,  with  strongly  marked 
lobes,  the  stomach  often  everted. 

Color  very  variable ;  column  usually  some  shade  of  red  or  green, 
or  variously  mottled  and  striped  with  these  colors ;  often  bright  red 
and  uniform  flesh  color.  Tentacles  usually  banded  with  alternating 
rings  of  white  and  some  shade  of  red  or  pink ;  sometimes  uniform  red 
or  flesh-color.  Disk  usually  lighter  than  the  column,  frequently  pale 
reddisli,  or  greenish,  or  mottled;  usually,  if  not  always,  with  radiating 
stripes  of  brighter  red  or  crimson,  which  extend  from  near  the  mouth 
to  and  among  the  bases  of  the  tentacles,  two  of  these  stripes  going 
to  each  tentacle  and  embracing  its  base  on  each  side.  Small  white 
spots  often  occur  in  front  of  the  inner  tentacles.  Thie  angles  of  the 
mouth  are  usually  bright  red.  Large  specimens  are  often  4  to  6  inches 
in  diameter;  tentacles  1  to  1*5  inches  long;  '20  to  *25  in  diameter  at 
base. 

Occurs  commonly  on  all  the  northern  coasts  of  Europe,  from  France* 
northward  ;  Iceland;  Greenland;  Arctic  America,  southward  to  Cape 
Cod.  On  the  Pacific  coast  in  the  Arctic  Ocean  north  of  Behring's 
Straits,  in  30  fathoms,  and  in  Behring's  Straits, — North  Pacific  £xpL 
Exp. ;  Sitcha, — Brandt ;  Puget  Sound, — Dr.  C.  B.  Kennerly. 

The  numerous  specimens  obtained  by  the  North  Pacific  Exploring 
Expedition  do  not  appreciably  diflVr  from  those  of  the  north  Atlantic 
coasts,  preserved  in  the  same  manner.  Nor  is  there  anything  in 
Brandt^s  descriptions  to  indicate  a  specific  difference. 

A,  degantisaima  Brandt,  is  said  to  have  the  body  pustulous,  green- 
ish rod  or  spotted.  Tentacles  moderate,  dilated,  and  white  in  the  mid- 
dle, purple  at  the  end.     From  Sitcha. 

A,  Laurentii  Br.,  has  the  body  red,  blotched  irregularly  with  green 
and  brown.     Tentacles  vermilion  red.     Behring's  Straits. 

Bvactis  Verrill,  gen.  nov. 

The  column  bears  vertical  rows  of  verruciform  suckers  or  tubercles, 
and  is  perforated  by  numerous  openings  from  which  water  is  ejected 
when  the  body  suddenly  contracts.  The  inner  tentacles  are  smaller 
and  shorter  than  the  outer  ones ;  mouth  with  four  prominent  lobes. 
Type  Actmia  artemisla  Drayton. 

*  The  southern  European  form  {U.  coricuxa)  is  more  yerruoose  and  may  be  distinct 
from  the  true  U.  crasneamis  of  the  north. 
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This  genus  is  allied  to  Anthopleura  Duch.  and  Mich.,  but  the  latter 
is  represented  as  having  equal  tentacles,  and  the  uppermost  tubercles 
are  subdivided  and  sub-tentaculiform.  It  resembles  Bunodes^  but  in 
the  latter  the  walls  are  imperforate  and  the  inner  tentacles  are  largest. 

Evactis  artemisia  Vemii. 

Actinia  artemisia  Drajrton,  op.  cit.,  p.  149,  PL  4,  flg.  38,  1846. 
Cereus  artemisia  Edw.  aud  Haime.  Corall.,  i,  p.  268,  1867. 

Column  low,  bniad,  subcyliudrical,  often  dilated  in  the  middle,  and 
covered  with  regular  vertical  lines  of  prominent,  rounded  tubercles, 
which  are  obsolete  below,  the  upper  ones  larger  and  forming  a  row 
around  the  margin  of  the  disk.  Tentacles  in  three  series,  stout,  sub- 
ulate, the  inner  ones  '5  inch,  the  outer  ones  1  inch  in  length.  Disk 
radiated ;  mouth  with  four  prominent  lobes. 

Column  yellowish  green ;  the  tubercles  dark  sap-green,  the  green 
line  extending  to  the  base,  though  the  tubercles  are  obsolete  below. 
The  colors  of  the  tentacles  are  various  and  shaded  like  those  of  the 
prism.  Disk  greenish,  darker  toward  the  tentacles ;  the  mouth  flesh- 
colored.     Diameter,  in  expansion,  2 '25  inches 

Discovery  Harbor,  Puget  Sound,  abundant, — U.  S.  Expl.  Expedi- 
tion ;  Puget  Sound, — Dr.  C.  B.  Kennedy. 

^^  This  species  occurs  buried  to  the  tentacles  in  sand,  and  also  at- 
tached to  pebbles  or  shells  two  or  three  inches  below  the  surface. 
On  contracting,  water  spurts  from  various  small  lateral  orifices,  as 
from  a  watering-pot,"  —  C.  Pickering. 

Evactis  ?  xanthogrammica  Verriii. 

Actinia  xanthogranvmica  Brandt,  Prod,  descrip.  anim.,  p,  12,  1836 ;  Edw.  and  H.,  op. 

dt,  p.  289. 
Bunodes  xanthogrammica  Gosse,  Actin.  Brit.,  p.  194,  1 860. 

"  Body  sub-verrucose,  yellowish  green.  Tentacles  numerous,  elon- 
gated, fusiform,  flattened  below,  copper-green,  with  small,  transverse, 
yellow  spots." 

Sitcha  Island, — Brandt. 

This  species  may  prove  identical  with  the  preceding,  and  in  that 
case  would  have  priority.  There  are  no  certain  indications  of  its  gen- 
eric affinities,  and  I  have  placed  it  here  mainly  on  account  of  its  gen- 
eral resemblance  to  M  artemisia. 

CladactiS  Vemll,  gen.  nov. 

Column  firm  in  texture,  low,  broad,  crowdedly  covered  with  ele- 
vated, sub-tentaculiform  tubercles  or  papillse,  which  have  round,  in- 
Traks.  GoKKscnouT  AoAD.,  Vol.  I.  60  Fbbbuabt,  1869 
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flated  tips,  those  on  the  sides  simple  or  two  or  three  lobed ;  those  at 
the  margin  of  the  disk  elongated,  pedunculated,  the  end  divided 
into  2  to  0  rounded  lobes.  Tentacles  numerous,  rather  long,  the  inner 
ones  largest.  Disk  broad,  with  a  naked  area  or  "  fosse  "  between  the 
tentacles  and  the  margin. 

Cladaotls  grandis  Vemii,  sp.  nov. 

A  large  species  with  the  entire  surface  of  the  column  covered  with 
close  vertical  rows  of  crowded,  elongated  papillae,  which  are  smaller 
below,  but  larger  and  more  complex  near  and  at  the  margin.  The 
uppermost  sub-marginal  ones  are  elevated,  with  a  distinct  peduncle,  the 
outer  portion  divided  into  about  six,  rounded,  inflated  lobes  in  the 
larger  ones,  two  to  four  in  the  smaller  ones.  The  papillae  become 
nearly  sessile  below,  but  many  of  them  have  two  or  three  rounded 
lobes.  The  tentacles  are  moderately  large,  rather  stout,  very  nume- 
rous (528  in  a  large  one),  in  many  rows,  forming  seven  or  eight  cycles, 
apparently  but  little  contractile,  separated  from  the  margin  of  the 
disk  by  a  broad  shallow  fosse.  Buccal  disk  broad,  radiated.  The 
mouth  is  large,  elongated,  with  strong  gonidial  folds,  and  numerous 
lobes  along  the  sides. 

General  color  greenish-brown  or  olive ;  "  twelve  rows  of  light  col- 
ored tubercles,  with  three  or  more  rows  of  smaller  dark  ones  between 
each  pair  of  rows  of  larger  ones ;  disk  dark  greenish  brown ;  tenta- 
cles of  nearly  uniform  greenish  brown."  In  alcohol  the  Bpeciraens  are 
grayish  blue,  with  dull  blue  tentacles.  Some  of  the  larger  specimens, 
when  preserved  in  alcohol,  are  about  3  inches  in  diameter  and  2  high; 
length  of  inner  tentacles  1  inch. 

Paita ;  and  Zorritos,  Peru ;  Pearl  Islands ;  and  Panama,  on  stones 
below  half-tide  mark, — F.  H.  Bradley.  Rio  Brito,  near  San  Juan  del 
Sur,  Nicaragua, — B.  Silliman. 

This  species  appears  to  be  the  most  abundant  Actinian  of  the  Pan- 
amian  Fauna  in  the  littoral  zone.  It  occurs  under  the  wharf  of  the 
Panama  Railroad  Co.  at  Panama.  It  appears  to  have  limited  powers 
of  contraction,  since  most  of  the  specimens  preserved  in  alcohol  have 
the  tentacles  more  or  less  extended  and  the  disk  exposed.  In  some 
cases,  however,  the  disk  is  so  involved  as  to  conceal  the  tentacles. 
Mr.  Bradley  states  that  it  is  "  very  sensitive." 

It  appears  to  be  allied  to  some  of  the  species  referred  to  Cysticu^tU 
by  £dw.  and  Haime,  but  the  latter  group  appears  to  include  repre- 
sentatives of  more  than  one  genus.  There  is,  moreover,  nothing  in 
their  descriptions  to  indicate  that  either  of  their  species  have  com- 
pound tubercles,  which  is  one  of  the  most  prominent  characters  of  the 
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present  genus,  when  mature.  In  young  specimens,  however,  the 
marginal  tubercles  arc  only  2  or  8-lobed,  while  those  of  the  sides  are 
simple  rounded  tubercles,  and  scarcely  crowded. 

Tliere  are  no  openings  apparant  in  the  sides  of  the  body.*  In  this 
respect  the  genus  differs  from  the  typical  species  of  Anthopleura  {A, 
KrehsU)^  as  well  as  in  the  character  of  the  lateral  tubercles.  ^1.  gran- 
tilifera  D.  and  M.  appears  to  belong  to  this  genus,  however,  since  it 
is  said  to  be  imperforate  and  tuberculated. 

CystiactiS  Edw.  and  Ilaiuie,  op.  cit,  p.  276. 

"  Body  entirely  covered  by  subtentaculiform  tubercles,  or  having 
the  aspect  of  large,  very  salient  pustules." 

CystiactiS  Eydouxi  Edw.  and  Haime,  op.  cit,  p.  276,  1857. 

"  Tentacles  short,  moderately  numerous,  longitudinally  striated  by 
contraction ;  the  external  ones  smaller  than  the  internal.  Body  cov- 
ered with  large  vesicles  of  very  unequal  size,  very  close,  and  irregu- 
larly arranged.  Specimens  preserv^ed  in  alcohol  have  a  uniform  brown 
color." 

Coasts  of  Chili, — Eydoux  (Mus.  Paris). 

The  single  character  upon  which  the  genus,  Cystiactiay  is  based  is 
too  indefinite,  or  too  imperfectly  defined,  to  be  of  much  importance 
in  identifying  genera.  Specimens  from  Brazil,  that  appear  to  be  iden- 
tical with  (7.  Gaudichaudi  E.  and  H.,  appear,  however,  to  be  gener- 
ically  distinct  The  same  is  true  of  Cystiactis  Eugenia  D.  and  M.,f 
from  St.  Tliomas.  But,  so  far  as  the  description  shows,  C.  JEydouod 
may  not  differ  from  Claductis^  since  it  is  not  stated  whether  the  mar- 
ginal tubercles  be  simple  or  compound.  Should  they  prove  identical, 
CystiactiS  may,  therefore,  be  restricted  to  C.  Gatidichaudi  and 
similar  species. 

Anthopleura  Duch.  and  Mich. 

ArUfiopieura  D.  and  M.,  CoralL  des  Antilles,  p.  40,  1860;  ditto  (pars)^  Supl.  Gorall. 
des  Antilles,  p.  32,  1864-6. 

Column  subcylindrical,  somewhat  elevated,  bearing  adhesive,  verru- 
ciform suckers  with  concave  tops,  which  are  arranged,  in  longitudinal 
rows,  and  diminish  in  size  and  frequency  toward  the  base.  Margin 
surrounded  by  a  circle  of  elongated  papillsB,  corresponding  to  the 
rows  of  suckers,  and  more  or  less  lobed  or  incised,  with  small  per- 


*  C.  cavernata  (Bunodee  cavemata  Y.)  from  S.  Carolina,  has  the  wall  perforated  by 
small,  inconspicuous  pores,  from  which  water  may  be  ejected. 

f  Supplement  CoralL  dee  Antilles,  in  Mem.  Reale  Accad.,  Turin,  zxiii,  p.  129,  PL  vi, 
fig.  1,  1866. 
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forations  on  the  lower  side,  from  which  water  may  be  ejected.  Simi- 
lar portbrations  occur  in  the  sides  l>elow^  the  margin.  Tentacles  elon- 
gate<l,  ftiibequal,  rather  numerous,  separated  from  the  margin  by  a 
narrow  but  distinct  fosse.     Type.  A.  Krebsii  D.  and  M.,  1860. 

This  genus  was  originally  based  upon  a  single  species,  with  the 
characters  given  above.  Subsequently  two  other  species  were  added 
by  the  same  authors,  having  quite  different  structures,  and  the  generic 
characters  were  modified  accordingly.  As  defined  in  the  later  work 
the  genus  does  not  <liffer  matermlly  from  JJunodeSy  and  in  fact  one  of 
the  species  referred  to  it,  A,  paUida^  aj)pears  to  be  a  true  JSunodes^ 
having  imj)erforate  walls  and  simple  tubercles.  The  other  species,  A, 
gramdifera^  has  imperforate  walls,  non-adhesive  tubercles,  those 
around  the  margin  being  compound.  This  probably  belongs  to  our 
genus,  i'laddctis.  It  seems  necessary,  therefore,  to  restrict  the  genus 
to  its  original  limits,  including  only  those  species  with  perforated 
walls,  adhesive  suckers,  and  compound  sub-marginal  papillap.  As  thus 
limited  it  is  allied  to  Aulactlnia*  nobis,  and  to  Eoactis,  The  latter 
ditfers,  however,  in  having  the  outer  tentacles  largest,  and  the  margin 
surrounded  by  simple  tubercles ;  the  former  has  more  complex  sub- 
marginal  appendages  and  appears  to  be  imperforate,  but  when  better 
known  may  prove  to  be  identical 

Anthopleura  Dowii  Vemii,  sp.  nov. 

Actinia  Dowii  Bradley,  MS. 

Column  cylindrical,  but  little  elevated,  with  vertical  rows  of  rather 
distant,  large,  adherent,  verruciform  sneakers,  which  have  concave  sum- 
mits ;  the  upper  ones  largest,  becoming  more  distant  and  much  smaller 
below,  nearly  obsolete  near  the  base.     Surface  between  the  suckers 
smooth  in  expansion,  when  contracted  covered  with  elevated,  reticu- 
lated wTinkles.     Corresponding  to  each  row  of  suckers  there  is  a  prom- 
inent, inflated,  submarginal  tubercle ;  these  are  mostly  divided  into  2 
to  6,  slight,  rounded  lobes,  each  one  perforated  on  the  lower  side  by 
several  small  pores,  through  which  water  may  be  ejected,  but  no  open- 
ings through  the  walls  below  could  be  detected  in  preserved  speci- 
mens.    Margin  of  the  disk  separated  from  the  tentacles  by  a  narrow 
fosse.     Tentacles  rather  slender,  elongated,  subulate,  arranged  in  three 
rows,  in  the  larger  specimens  108  or  more,  in  smaller  ones  often  only 
48.     Disk  broad,  with  radiating  striations,  mouth  small,  with  numer- 
ous folds  ;  stomach  often  everted. 


♦  Memoirs  Boston  Soc.  Nat.  History,  i,  p.  20,  1864. 
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Color  quite  variable ;  "  column  often  flesh-colored ;  disk  very  vari- 
able, from  uniform  olive-brown  to  variegated  with  greenish  and  yel- 
lowish, sometimes  all  greenish  white,  in  otiier  specimens  with  six  bands 
of  pale  yellow  alternating  with  dark  lines  about  the  mouth,  the  rest 
of  the  disk  being  greenish  brown ;  tentacles  very  inconstant  in  color, 
varying  from  dark  brown,  yellow,  orang(^,  and  pink,  to  purple  and 
dark  greenish  brown,  sometimes  plain,  often  with  1  to  5  light  yellow, 
small,  irregular  spots,  the  inner  surface  commonly  darker  colored." — 
F.  TI.  B. 

The  larger  specimens,  preserved  in  alcohol,  are  about  1*5  inches 
high,  and  1  in  diameter. 

Pearl  Islands;  and  Panama,  under  the  wliarf  of  the  Railroad  Co., 
below  half-tide  mark, — F.  II.  Bradley  ;  Realejo, — F.  II.  Bradley  ; 
Acajutla,  San  Salvador,  on  buoy, — Capt.  J.  31.  Dow. 

This  species  ai)pears  to  be  tolerably  common.  In  alcohol  most  of 
the  specimens  have  the  tentacles  ex])anded,  often  with  the  stomach 
everted,  others  have  the  disk  entirely  involved.  Mr.  Bradley  states 
that  it  bears  rough  handling  well. 

The  following  observations  apply  to  an  Acajutla  specimen,  which 
has  not  been  found  in  the  collection  with  its  corresponding  number, 
but  which  probably  belongs  to  the  same  species  with  that  described 
above. 

"  Base  broad,  1  inch  in  diameter ;  body  stout,  with  lines  of  small 
light  drab  pustules  running  down  from  the  small  tentaculifonu  lobes 
on  the  edge  of  the  disk;  disk  I'o  inches  broad,  dark  brown,  with 
whitish  stripes  radiating  from  the  small  yellowish  red  mouth ;  tenta- 
cles moderately  stout,  in  three  rows  (16  :  48  :  48),  outer  two  rows  '05 
iBch  from  edge  of  disk,  inner  ones  '00  farther  inward,  base  light  drab, 
tips  dark  red,  sometimes  marked  near  the  tips  with  small  white  spots 
on  the  inner  side," — F.  H.  B. 

A  species  somewhat  resembling  this  in  general  appearance,  as  pre- 
served in  alcohol,  but  evidently  distinct,  is  in  the  collection  from  the 
Pearl  Islands.  This  has  veiy  ex  sort,  adhesive  suckers,  with  concave 
tops,  on  the  middle  of  tlie  body,  but  becoming  smaller  and  sessile 
above  and  below.  Sub-marginal  tubercles  small  and  simple.  Tenta- 
cles long  and  slender,  in  moderate  number.  In  contraction  the  body 
is  oval,  I'.')  inches  long;  1  in  diameter.     It  may  be  a  Bunodes. 

Phymactis  E«iw.  and  Ilaime. 

Actinia  {para)  Drayton,  op.  cit,  p.  125,  184«». 
Phymactia  Edw.  and  H.,  Corall.,  i,  p.  274,  1857. 

Column  rather  low  and  broad,  covered  with  prominent  vcrrucio. 
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Margin  surrounded  by  a  circle  of  bright  colored  spherules,  or  eye- 
tubercles.  Tentacles  rather  large  and  numerous.  Mouth  large  and 
prominent  with  many  lateral  folds. 

PhymactiS  clematis  Edwards  and  H.,  op.  cit.,  p.  275. 
Actinia  clematis  Drayton,  op.  cit,  p.  130,  PL  I,  fig.  4  and  5,  1846. 

Column  low,  usually  much  broader  than  high,  base  and  disk  broad- 
er ;  the  disk  broadest,  dilated,  and  thrown  into  four  or  five  lobes  or 
folds  by  the  undulations  of  the  margin  Pustules  or  verruc®  of  the 
walls  large,  numerous,  crowded.  Marginal  tubercles  or  spherules 
large,  rounded,  1  '5  lines  broad,  yellow  or  red.  Naked  portion  of  disk 
less  than  half  the  whole  diameter.  Tentacles  short  and  numerous, 
rather  stout,  in  about  five  series. 

Color  quite  variable  ;  "  in  one  variety  the  body  with  the  disk  and 
tentacles,  is  of  a  deep  rich  green  color ;  the  centre  of  the  disk  a  little 
paler,  the  marginal  tubercles  a  bright  yellow,  and  the  under  part  of 
the  foot  yellow.  In  another  the  body  is  a  deep  crimson,  with  the  tu- 
bercles of  the  lateral  surface  deep  green,  and  the  marginal  tubercles 
vermilion ;  the  tentacles  dark  lake,  and  the  central  part  of  the  disk 
a  paler  lake ;  under  surface  of  the  base  a  bright  orange,  approaching 
vermilion," — J.  Drayton. 

Diameter  at  middle  2*5  inches;  diameter  of  disk  4;  height  of  col- 
umn about  2 ;  length  of  tentacles  '5  to  '75. 

Valparaiso,  Chili, — ^U.  S.  Expl.  Exp. 

In  the  work  of  Edwards  and  Haime  the  locality  is  erroneously  given 
as  "  C6tes  du  Br^sil." 

Phymactis  florida  Edw.  and  H.,  op.  cit,  p.  274.  • 

Actiniifloridi  Drayton,  op.  cit-,  p.  131,  PL  2,  fig.  6,  1,  8. 

Column  low,  about  as  broad  as  high,  somewhat  dilated  at  base  and 
summit ;  margin  of  base  undulate,  of  disk  somewhat  plicate,  usually 
in  five  folds;  surface  crowdedly  covered  with  verrucse.  Tentacles 
"short,  about  '5  inch,  nearly  equal,  subulate,  stout,  crowded,  in  5  im- 
perfect series."  Disk  strongly  radiated,  the  tentacles  occupying  a 
breadth  of  '5  to  '76  of  an  inch. 

Color  variable;  "  one  variety  has  a  royal  smalt-color,  with  the  papillse 
of  the  surfiice  a  fine  ultramarine,  the  disk  a  paler  blue,  and  the  mar- 
ginal tubercles  pearly  white.  Another  is  verdigris-green,  with  the 
papillse  of  the  same  color,  and  the  marginal  tubercles  yellow.  Another 
apparently  of  the  same  color,  though  a  little  higher  (near  3  inches), 
has  the  papillas  of  the  lateral  surface  of  a  sap-green  color  on  a  reddish 
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ground,  with  the  tentacles  a  dull  purple,  the  disk  between  the  tenta- 
cles and  the  mouth  light  grayish  green,  the  mouth  flesh-color,  and  the 
under  surface  of  the  base  scarlet," — J.  Drayton. 

Height  2  to  2*5  inches;  diameter  at  middle  2*25  ;  diameter  of  disk  3. 

San  Lorenzo  L,  off  Callao,  Peru, — U.  S.  Expl.  Exp. 

This  species  may,  quite  possibly,  prove  to  be  only  a  variation  of  the 
preceding  one,  depending  on  locality,  state  of  expansion,  etc.  It  ap- 
pears to  diifer  principally  in  having  shorter  and  more  numerous  tenta- 
cles and  a  less  dilated  disk. 

Subfamily,  Sagartin-«  Verrill. 

Actinines  perforeea  (section)  Edw.  andHaime,  Corall.,  i,  p.  278,  1857. 
Sivjartiada  (family)  Gossc,  1858;  Actinologia  Brittinnica,  p.  9,  1860. 
SajartidE  (subfamily)  Verrill,  Mom.  Boston  Soc.  Nat  History,  i,  p,  21,  1864. 
SagartiwT  (subfamily)  V.,  Proc.  Essex  Inst,  vol.  v,  p.  322,  186ft;  ditto,  vol.  vi,  1869. 

Cohimn  very  changeable  in  form,  usually  capable  of  great  extension 
into  long,  cylindrical,  or  pillar-like  forms,  or  of  contracting  into  a  low, 
flattened,  conical  shape.  Surface  in  full  expansion  mostly  smooth,  not 
verrucose,  often  with  retractile  suckers,  which  are  not  conspicuous  ex- 
cept while  in  use ;  in  contraction  the  surface  is  usually  covered  with 
close  transverse  or  reticulate  wrinkles.  Walls  perforated  by  special 
openings  (cinclldce)  through  which  thread-like,  stinging  organs  {aron- 
tin)  are  ejected  when  the  animal  is  irritated,  sometimes  in  great  profu- 
sion, in  other  cases  very  sparingly  and  reluctantly.  Margin  simple  or 
nearly  so,  usually  without  special  appendages  (Nemactis  is  an  excep- 
tion). Tentacles  usually  numerous,  generally  slender  and  elongated, 
highly  contractile. 

Speoies  can  usually  be  recognize«l  as  members  of  this  subfamily  by 
the  smooth,  thin  walls,  usually  showing  the  internal  lamellae,  and  by 
their  perforations  and  the  existence  of  acontia.  But  the  latter  char- 
acters are  frequently  overlooked,  even  in  living  specimens,  and  are 
generally  difficult  to  detect  in  specimens  contracted  in  alcohol,  except 
in  a  few  genera  where  the  borders  of  the  pores  are  raised  {Adamsia), 
Most  of  the  species  referred  by  Edwards  and  Haime  to  Paractis,  and 
described  as  lacking  perforations  and  all  appendages  of  the  walls,  are 
really  Saffartians  in  which  the  perforations  have  been  formerly  over- 
looked. Therefore  I  have  here  referred  several  similar  species  of  sim- 
ple Actinians  to  this  group,  although  the  lateral  pores  and  acontia 
have  not  actually  been  observed. 
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Metridium  Oken. 

Actinia  {para)  Linnreus,  Lamark,  Olivier,  Dana,  etc. 

Metrulium  Okon,  Lohrbiich  der  Naturg.,  iii,  p.  349,  1815,  (rum  Metridium  EhrcDberg. 

Dana,  Gosso,  etc.,  ^OulactU). 
Acti)wU)b'i{pir8)^\im\\\\\Q,  Diet,  des  Sci.  NaL,   1830;  ditto,  Manuel  d'Actinologie. 

p.  322,  1834;  Gosse,  Actinoloj,na  BriL,  p.  11,  1860. 
Oribrina  {pars)  Ebrenborpr,  op.  cit,  p.  40,  1834. 
Metridium  Edw.  and  H.,  Corall.,  i,   p.   252,   1S57 ;  Verrill,   Mom.  Boston  Soc.    N'at. 

Hist.,  i,  p.  21,  1864. 

Column  very  changeable,  in  full  expansion  usually  tall,  pillar-like, 
expanding  toward  the  disk,  «>r  lower  and  nearly  as  broad  as  high ;  in 
contraction  forming  a  low  cone  ;  surface  nearly  smooth,  with  abundant 
mucus;  integument  firm,  thickened  when  old,  forming  at  pome  distance 
below  the  margin  ;i  thick  smooth  fold,  above  which  the  wall  is  thinner 
and  translucent.  Disk  broad,  frilled,  or  thrown  into  lobew  or  broad 
undulated  folds,  toward  the  margin.  Tentacles  very  numerous,  the 
inner  ones  larger,  more  or  less  scattered  on  the  disk,  the  outer  ones 
becomincr  rrraduallv  smaller  and  more  crowded,  those  at  the  marsiu 
very  small  and  crowded.  Walls  perforated  by  scattered  openings, 
not  very  apparent  except  when  fully  expanded.  Acontia  abundant, 
but  not  often  emitted  except  when  greatly  irritated. 

Metridium  fimbriatum  Vomii. 

Proceedings  Essex  Inst.,  vol.  iv,  p.  151,  1865. 

Base  broadly  expanded.  Column  very  changeable,  either  low  and 
broad,  or  greatly  elongated,  the  fold  or  "  parapet "  nearly  an  inch  be- 
low the  margin.  Tentacles  very  numerous,  encroaching  so  much  upon 
the  disk  as  to  leave  only  a  narrow  central  area  around  the  mouth, 
short,  veiy  slender,  filiform,  pointed.  Edge  of  disk  thrown  into  nu- 
merous deep  frills. 

Color  of  column  variable ;  often  translucent  pale  orange,  punctate 
with  dark  brown ;  or  light  umber-brown ;  tentacles  a  lighter  tint  of 
the  same,  white  within ;  mouth  deep  orange,  or  light  yellowish  brown, 
surrounded  by  a  broad  band  or  halo  of  purplish. 

Harbor  of  San  Francisco,  Cal.,  adhering  to  the  bottom  of  floating 
piles,  etc.,  Oct.,  1855, — Dr.  Wm.  Stimpson ;  Puget  Sound, — Dr.  C.  B. 
Kennedy. 

This  species  is  closely  allied  to  3/.  marghi'iium  of  the  New  Eng. 
lan<l  Coast,  and  M.  dlanthits  of  Kurope.  From  the  former  it  appears 
to  difitT  chiefly  in  having  longer  and  more  slender  tentacles,  with 
the  "  parapet "  farther  from  the  margin  of  the  disk. 

It  is  possible  that  the  three  will  eventually  be  fouu<l  to  belong  to 
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one  very  variable  and  widely  diftused  species,  hiit  until  direct  and 
carefiil  comparisons  of  numerous  living  specimens  of  each  can  be  made, 
this  question  cannot  be  positively  settled. 

MetridiUtn  retiCUlat'lini  VAv?.  and  Haime,  op.  dt.,  p.  265. 

Actinia  rAtirulati  Coiithouy,  in  Dan.i,  Za<7>pli.,  p.  144,  PI.  4,  fig.  31,  184*5. 
Actinoloba  reticulata  Gosse,  Actin.  Brit.,  p.  24,  1860. 

"  K.xterior  smooth  and  reticulately  corrugate,  subcylindrical,  1*6 
inches  high,  2*5  thick,  with  the  disk  very  much  dilated  (3*5  broad), 
and  margin  somewhat  fi ve-lobed,  not  tubercuhite ;  tentacles  very  nu- 
merous, (piite  short  (3  lines),  not  turgid  and  covering  the  greater  part 
of  the  disk,  the  inner  a  little  the  largest ;  mouth  somewhat  prominent, 
6  to  8  lines  long." 

The  colunm  is  "covered  with  a  sort  of  raised  network,  produced  by 
the  corrugations  of  the  external  envelope."  The  disk  "  is  broadly 
dilated,  and  the  five  lobe**,  or  folds,  are  never  etfaceil  so  as  to  leave 
the  disk  circular."  Tentacles  "  short,  subulate,  and  disposed  in  9  or 
10,  close,  alternate  series,  the  inner  ones  longest,  decreasing  to  marginal 
ones,  which  are  mere  papillae." 

Column  "  fulvous  orange,  sometimes  olive-brown,  with  an  indistinct 
zone  of  black  surrounding  the  superior  margin  ;  tentacles  olivaceous; 
disk  between  tentacles  and  mouth  bright  ochreous,  with  strong  radi- 
ating Unes,  crossed  by  others  of  a  pale  olive-green ;  mouth  velvet  pur- 
plish-black." 

"  This  Actinia  is  remarkable  for  the  opacity  of  all  its  parts ;  the 
colors  are  all  soft  and  rich,  but  even  in  the  young  they  lack  that  trans- 
parency usually  met  with  in  these  zoophytes." 

Orange  Harbor,  Terra  del  Fuego,  attached  to  stones  and  shells, — 
J.  P.  Couthouy,  U.  S.  Expl.  Exp. 

The  specimens  of  this  species  preserved  in  alcohol  strongly  resemble 
those  of  M,  marghiatum  and  other  species  of  this  genus,  to  which  we 
l)elieve  it  really  belongs,  notwithstanding  the  wrinkled  epidennal  (or 
mucous)  layer,  an  appearance  which  may  have  been  due,  in  part  at 
least,  to  imperftjct  expansion  of  the  column. 

The  following  species,  of  which  the  genus  is  not  determinable  from 
the  description,  may  belong  here. 

(?)  Actinia  Mertensii  Brandt,  Prod,  descr.  anini.,  p.  13, 1835  ;  Edw.  and  Haime, 
CoralL,  i,  p.  289. 

**  Body  brown,  mingled  with  black.     Tentacles  moderate,  white. 
Disk  pale  brown,  with  white  lines."     Coast  of  Chili, — Mertcns. 
Trans.  Connecticut  Agad.,  VoL  I.  61  Maboii,  1869 
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Cereus  Okon. 

Cereu8  Oken,  Lehrbnch  dor  Natnrg.,  iii,  p.  349,  1815,  (type,  C.  beilie). 

Actiiiocereus  Blainv.,  Diet.  Sci.  Nat.,  Ix,  p.  104,  1830. 

Crihrina  (para)  Khr.,  Corall.,  rothcn  Meeres,  p.  40,  1834. 

Sagartia  (pars)  Oosse^  Trans.  Linn.  Soc.,  xxi,  p.   274,  1855;  (Sq/phyia)  Actinologia 

Brit,  p.  25,  (123),  1860. 
Ctreus  (para)  Edw.  and  Haime,  Corall.,  i,  p.  263,  (269),  1857. 
Cereus  Verrill,  Bulletin  Mus.  Comp  Zool.,  p.  58,  1864 ;  Mem.  Boston  Soc.  Nat  Hist. 

p.  24,  1864. 

Column  very  changeable  in  form,  capable  of  becoming  tall,  pillar- 
like, or  contracting  to  a  low,  depressed  cone ;  no  submarginal  fold ; 
upper  part  with  small,  inconspicuous,  contractile  suckers ;  walls  nearly 
smooth,  pierced  by  scattered,  inconspicuous  pores  or  cinclidaj.  Disk 
broadly  expanded,  wider  than  the  column,  sometimes  undulated  at  the 
margin.  Tentacles  numerous,  more  or  less  scattered  on  the  disk,  usu- 
ally rather  stout,  the  inner  ones  considerably  largest ;  the  outer  ones 
quite  small.     Type,  (\  bellis. 

Oken,  in  constituting  this  genus,  stated  that  the  walls  are  per- 
forated, and  named  C.  bellis  as  a  typical  species,  therefore  it  seems  not 
only  pro])er,  but  necessary,  to  restrict  the  name  to  the  group  which 
contains  that  species.  Edwards  and  Haime  have  erroneously  extended 
the  genus  so  as  to  include  all  the  imperforate,  verrucose  species,  be- 
longing to  Urtici7ia  and  Bunodes^  as  avcII  as  C,  bellis  and  allied  species. 

Cereus  Fuegiensis  Vorriu. 

Actinia  Fdegiensis  Couthoiiy,  op.  cit,  p.  145,  PL  4,  fig.  32,  1846. 

Discosoma  t  Fuegiensis  Edw.  and  Haime,  CoralL,  i,  257,  PL  C2,  fig.  2,  (from  Dana. 

Zooph.),  1857. 
Sa^artia  Fuegie  sis  Gosse,  Actin.  Brit,  p.  38,  1860. 

"  Subcylindrical,  2  inches  in  diameter,  exterior  smooth,  upper  and 
lower  extremities  sparingly  dilated,  margin  of  base  slightly  undulate; 
tentacles  throughout  remotely  scattered,  turgid,  3  lines  long ;  mouth 
small,  circular,  5-clefl ;  form  of  animal  when  contracted  very  much 
depressed,  convex." 

The  tentacles  are  scattered  over  a  large  part  of  the  disk,  about  1 
to  1  '5  lines  apart,  nearly  in  five  series,  and  have  "  the  form  of  a  grain 
of  wheat."     The  inner  ones  are  considerably  largest. 

Disk  bright  orange;  column  darker  orange,  with  transverse  paral- 
lel lines  or  markings  of  dark  brown ;  tentacles  grass-green ;  mouth 
pale  orange. 

Orange  Harbor,  Terra  del  Fuego,  on  rocks, — J.  P.  Couthouy,  U.  S. 
Expl.  Exp. 
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This  specieB  is  refoiTed  to  Cereus  mainly  on  account  of  its  general 
resemblance  to  C  bellis,  but  as  neither  lateral  pores  nor  acontia  have 
been  observed,  it  may  belong  properly  in  some  other  genus. 

The  original  specimens  I  have  not  been  able  to  find  in  the  Smith- 
sonian collections. 

Calliactis  VcniU,  gen.  nov. 
Adamsia  (par:s)  Edw.  and.  H.,  Corall.,  i,  p.  278, 186*7,  {nan  Forbee). 

Column  very  changeable  in  form,  in  full  expansion  elevated,  sub- 
cylindrical,  with  a  broadly  expanded  base,  in  contraction  forming  a 
broad,  low,  flattened  cone,  or  convex  disk.  Surface  nearly  smooth  in 
expansion,  except  near  the  base,  where  there  are  one  or  more  transverse 
rows  of  conspicuous  lateral  pores  or  cinelidaj,  which  have  thickened, 
permanently  raised  borders.  Basal  margin,  below  the  pores,  thin  and 
expanded,  usually  with  additional  internal  lamellae  intercalated  be- 
tween the  larger  ones  that  extend  to  the  disk,  all  of  which  are  usually 
visible  through  the  thin  but  firm  walls.  Tentacles  numerous,  slender^ 
subulate,  highly  contractile.  Acontia  highly  developed,  emitted  freely 
from  the  cinclidae.     Type,  C.  decorattr  (Actinia  decorata  Drayton). 

Tliis  genus  appears  to  be  abundant  in  the  tropical  seas,  the  species 
generally  living  upon  univalve  shells  inhabited  by  hermit  crabs.  The 
colors  are  usually  brilliant  and  varied.  It  is  allied  to  Adamsiay  which 
has  similar  basal  cinclid.'e,  but  the  latter  has  a  low  growth,  spreading 
to  a  great  extcjnt  laterally,  and  the  tentacles  are  short  and  imperfectly 
retractile,  while  the  base  has  the  power  of  forming  a  tough  pelicle  to 
extend  the  aperture  of  the  shell ;  its  base  also  extends  around  the 
aperture  in  two  broad  lateral  lobes,  which  unite  where  they  come  in 
contact,  giving  the  body  an  annular  form.  To  this  genus  belong  sev- 
eral undescribed  species  from  the  Pacific  Islands,  with  the  following, 
and  perhaps  other,  described  species. 

C.  decorata  (Drayton  sp.),  PI.  3,  fijsf.  24.     Ilondon  I.,  in  lagoon. 

C.  tricolor  (Ijesueur  sp.).     "West  Indies. 

C.  bicolor  (Les.  sp.)      West  Indies. 

C.  EgUtet  {Adtimaia  EgkUs  D.  and  M.),  Siipl.,  PI.  vi,  flg.  IT.     St  Thomas,  W.  I. 

C.fuscxi  (Quoy  and  (iJiiiii.,  Astrolabe,  p.  145,  PL  11,  flg.  8  and  9).     Amboinia. 

C.  t  polypus  (Forskal  sp.).     Red  Sea. 

Calliactis  variegata  Vernii,  sp.  nov. 

Base  broadly  exi)anded,  adhering  to  shells,  the  edge  thin  and  spread- 
ing. Column  broad,  moderately  elevated  in  expansion,  when  con- 
tracted forming  a  low  cone,  usually  rounded  at  summit.  Surface  in 
alcoholic  specimens  closely  wrinkled  transversely  and  minutely  corru- 
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gated  on  the  upper  parts,  or  sometimes  cancellated,  or  covered  with 
reticuhited  wrinkles  with  eh'vated  interspaces,  smoothernear  the  edge 
of  base,  where  it  is  radiated  with  conspicuous  dark  lines  of  unequal 
length,  corresponding:  to  internal  chambers,  and  alternating  with  nar- 
rower  light  lines,  corresponding  to  the  lamella? ;  the  edge  crenulated. 
CindidcT  at  about  '25  or  -30  inch  from  the  edge  of  the  base,  forming  a 
circle  of  about  24,  rather  distant,  conspicuous,  perforated  verrue», 
often  with  another  more  or  less  complete  circle  a  short  distance  below, 
in  which  the  cinclidfB  correspond  in  position  with  the  upper  ones,  but 
ap])ear  to  be  smaller.  Acontia  pink,  long,  and  fine,  protruded  freely 
both  from  the  month  and  cinclidje.  Tentacles  slender,  of  moderate 
length,  "  arranged  in  four  series  (24-24-06)." 

Column  "  marked  at  base  with  light  purplish  brown  spaces,  sepa- 
rated by  97  olive-brown  lines,  extending  '25  to  '50  inch  from  edge  of 
base ;  above  these  a  row  of  24  white  perforated  spots  "  (einclidie) ; 
rest  of  column  "  mainly  olive-brown,  striped  with  six  longitudinal 
bands  of  dark  pink,  which  are  sometimes  divided  so  as  to  form  six 
pairs  of  bands.  Mouth  small,  when  open  pinkish  yellow,  surrounded 
by  a  white  space  marked  with  dark  radiating  lines  ;  followed  by  a  cir- 
cle of  dark  brown,  marked  with  12  narrow  white  rays;  then  follows  a 
circle  of  dark  brown,  marked  with  24,  minute,  white  spots ;  then  a 
narrow  space  with  12,  nearly  equal,  alternating  dark  and  white  bands, 
opposite  to  which  the  tentacles  are  mainly  of  corresponding  tint ; 
sometimes  all  the  tentacles  have  white  tips,  the  rest  light  brown; 
sometimes  all  are  surrounded  with  alternating  dark  and  light  bands. 

The  largest  specimens  are  about  2  inches  broad. 

Panama  Bay,  dredged  in  2  to  6  fathoms,  attached  to  large  shells 
occupied  by  hermit-crabs, — F.  H.  Bradley. 

This  species  is  closely  allied  to  C.  decorata  Drayton,  sp.,  with  which 
it  agrees,  to  a  considerable  extent,  in  its  pattern  of  coloration. 

Sagartia  Gosse. 

Cribrina  {pars)  Ehr ,  Corall.,  rothen  Meeres,  p.  40,  1 834. 

Sa^jartia  (pars)  Gosac,  Trana.  Linn.  Soc ,  ixi,  p.  274,  1855 ;  Actin.  Brit.,  p.   25  and 

122,  1860. 
Paractis  (para)  Edw.  and  Ilaiine,  Corall.,  i,  p.  248,  185*7. 

Column  very  changeable  in  form,  usually  elevated  and  pillar-like  in 
full  expansion.  Base  and  disk  only  moderately  enlarged.  Walls 
smooth  or  nearly  so,  often  with  small  retractile  suckers  on  the  upper 
part.  Cinclida3  not  elevated,  inconspicuous  when  closed,  scattered 
over  the  surface.    Acontia  usually  abundant.    Tentacles  rather  numer- 
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OU8,  near  the  margin,  long  and  slender ;  one  in  the  line  with  the  longer 
diameter  of  the  mouth  is  often  capable  of  great  elongation. 

It  seems  necessary  to  restrict  this  genus  to  the  group  considered 
typical  by  Gosse,*  with  which  the  *'  rather  less  typical  group,"  to 
which  he  gives  the  subgeneric  name,  Thqe^  and  some  other  forms,  may 
also  be  united. 

Sagartia  impatiens  Gosse. 

Actinia  hnpcUiena  (Couthouy  M.S.)  Drayton,  op.  cit,  p.  135,  PL  3,  fig.  13,  1846. 
Paractia  impaiieiia  Edw.  and  II.,  CoraLl.,  1,  p.  248,  1857. 
Sagartia  impatiena  Qosse,  Actin.  Brit,  p.  38,  1860. 

Column  "  nearly  cylindrical,  I  to  1  "6  inches  in  diameter  and  heights 
sometimes  very  much  elongated  and  writhing.  Sides  smooth,  but 
somewhat  corrugate-striate,  and  above,  color  delicately  tessellated. 
Base  sparingly  dilated.  Tentacles  subequal,  an  inch  long,  stout,  sub- 
ulate, in  2  series.     Mouth  prominent,  with  8  lobes  within. 

The  body  has  nearly  a  flesh-color,  except  near  the  summit,  where 
it  is  finely  chequered  with  green ;  the  tentacles  and  disk  are  deep 
cnmson ;  the  mouth  has  a  small  opening  and  a  pale  yellow  color." 

Orange  Harbor,  Terra  del  Fuego,  in  tide-pools  among  the  crevices 
of  rocks, — U.  S.  Expl.  Exp. 

Sagartia  lineolata  VerriiL 

Actinia  lineolata  (Couthouy  MS.)  Drayton,  op.  cit  p.  137,  PL  3,  fig  22,  1846. 
Paractis  lineolata  Kdw.  and  H.,  Corall.,  i,  p.  248,  1857. 

Column,  as  observed  in  imperfect  expansion,  forming  a  low,  de- 
pressed, rounded  cone,  in  contraction  nearly  flat ;  sides  smooth,  verti- 
cally lined  with  brown.  Tentacles  24,  in  2  seiies,  6  to  8  lines  long, 
rather  stout.  Disk  small,  radiated  with  whitish  lines.  Mouth  small, 
not  prominent,  circular,  retaining  its  circular  form  even  in  contraction ; 
its  margin  with  convex  folds  corresponding  with  the  tentacles. 

Column  pale  ochre,  on  which  are  disposed  a  number  of  longitudinal 
lines  of  an  amber-color,  arranged  regularly,  "  a  broader  one  alterna- 
ting with  two  narrower,  so  as  to  leave  between  each  of  the  broader 
lines  three  ochreous  ones  of  the  same  width."  Near  the  base  the 
colors  are  fainter,  giving  the  appearance  of  an  indistinct  zone.  Ten- 
tacles pale  flesh-color.  Disk  purplish  brown,  with  flesh-colored  lines 
extending  from  the  base  of  the  tentacles  nearly  to  the  centre.  Diam- 
eter from  '5  to  1*5  inches,  rarely  more  than  '5. 

Forge  Cove,  near  Orange  Harbor,  Terra  del  Fuego,  on  small  stones 
just  below  low-water  mark, — J.  P.  Couthouy,  U.  S.  £xpL  Exp. 

*  Actinologia  Britannica,  p.  122. 
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This  species  is  said  to  be  very  active,  frequently  changing  its  posi- 
tion, and  keeping  its  tentacles  actively  in  motion.  The  young  were 
observed  in  several  instances  to  be  ejected  from  the  mouth. 

Sagartia  crispata  Vemii,  sp.  nov. 

Actinia  crispata  Bradley,  MS. 

Base  broadly  expanded.  Column,  as  observed,  in  expansion  suboyl- 
indrical  and  rather  low,  but  little  higher  than  broad.  Edge  of  disk 
deeply  undulated  or  frilled.  Tentacles  numerous,  very  small,  in  about 
two  rows,  close  to  the  edge,  the  outer  row  smallest.  Acontia  nume- 
rous and  line,  emitted  freely.  Colunm  light  brown  above,  below  mark- 
ed with  dark  olive-brown  lines  and  numerous  white  blotches  on  a  light 
brown  ground-color ;  inner  tentacles  dark  brown,  tipped  with  yellow, 
brown,  and  white ;  outer  row  light  brown,  with  white  tips.  Diameter 
of  base  1  inch ;  of  column  *5  ;  height  of  column  1  inch. 

Panama  Bay,  dredged  in  4  to  6  fathoms,  on  a  large  murex  {PhyUo- 
notus)y — F.  H.  Bradley. 

Sagartia  caroinophila  Verriii,  sp.  nov. 

Base  expanded  ;  column  elongated,  pillar-like,  or  snbcylindrical,  in 
full  expansion ;  capable  of  contracting  to  a  slightly  convex  disk.  Ten- 
tacles in  two  or  three  rows  at  the  edge  of  disk  (not  seen  in  full  expan- 
sion), rather  short  and  blunt. 

Column  "olive-brown,  marked  with  24  white  longitudinal  lines, 
alternating  at  the  base  with  a  pair  of  short  white  lines  in  each  inter- 
space ;  tentacles  same  color  with  the  body,  but  slightly  lighter,  marked 
near  the  tip  with  two  oval  spots  of  dark  greenish  brown." 

Diameter  '5  of  an  inch ;  height  about  1  inch. 

Panama  Bay,  dredged  in  3  or  4  fathoms,  adhering  to  the  carapaxof 
a  Hepatus-like  crab  {HepateUa  arnica  Smith), — F.  H.  Bradlc}^ 

Sagartia  Panamensis  Vemii,  sp.  nov. 

Column  very  extensible,  expanding  to  edge  of  disk,  flesh-colored, 
translucent,  showing  the  internal  lamella).  Disk  rather  broad,  *75  of 
an  inch  in  diameter.  Tentacles  at  the  edge  of  the  disk,  marked  with 
alternate  bands  of  dark  brown  and  white. 

Panama,  east  reef,  on  rocks  above  half-tide, — F.  H.  Bradley. 

Sagartia  Bradleyi  Veniii,  sp.  nov. 

Column  rather  short,  '35  of  an  inch  in  diameter.  Tentacles  as  long 
as  the  diameter  of  the  disk,  placed  on  its  edge,  in  about  three  rows  of 
nearly  equal  length ;  the  inner  row  of  12,  a  little  longer. 
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Column  greenish  brown  ;  tentacles  greenish  brown,  the  outer  ones 
lighter.     In  other  specimens,  supposed  to  be  of  the  same  species,  the 
column  is  "  flesh-color  to  olive,  base  of  tentacles,  especially  outer  ones 
oflen  colored  white  or  pale  yellow,  occasionally  with  irregular,  small, 
transverse,  white  or  straw-colored  spots  on  the  brown  tentacles." 

Panama,  south  reef,  near  half-tide  mark   among  stones, — F.  H. 
Bradley. 

The  specimens  in  alcohol  are  broader  than  high  ;  the  tentacles  ob- 
tuse, not  retracted ;  the  column  with  strong  longitudinal  sulcations. 

Sagartia  nivea  VerrUi, 

Actinia  nivea  Lesson,  Voyage  Goquillo,  p.  81,  PL  iii,  fig.  8,  1832,  Plates,  1826,  (non 
S.  nivea  Gosse  =  S.  Gosaei  Venill). 

AcHnia  t  nivea  Edw.  and  H.,  CoralL,  i,  p.  247,  1857. 

Very  changeable  in  form,  often  subconical,  subcylindrical,  or  vase- 
shaped,  or  the  upper  portion  of  the  column  may  be  withdrawn  into 
the  lower  by  an  infolding  of  the  walls  near  the  summit  ;*  surface  very 
smooth,  very  soft  to  the  touch,  marked  with  longitudinal  sulcations. 
Mouth  small,  roundish  oblong,  with  a  semicircular  fold  at  each  end. 
Tentacles  very  numerous,  crowded  at  the  margin,  rather  long,  fine  and 
slender.  Color  bluish  white,  often  more  or  less  mottled  with  light 
brownish. 

Height  1  to  1*25  inches,  in  expansion ;  diameter  '5  to  '75  ;  length  of 
tentacles  '25  to  '40. 

Paita,  Peru,  very  common,  found  by  thousands  fixed  upon  the  piles 
of  the  wharf  in  front  of  the  city, — Lesson ;  Callao,  Peru,  in  vast  num- 
bers, in  the  interstices  among  Discinm^  Balani,  etc.,  adhering  to  the 
bottom  of  an  old  vessel, — F.  H.  Bradley. 

Several  thousand  specimens  were  obtained  by  Mr.  Bradley,  and  are 
in  excellent  preservation,  many  of  them  with  the  tentacles  expanded. 
These  appear  to  belong  to  Lesson's  species,  but  this  cannot  be  posi- 
tively affirmed.  Most  of  these  are  small,  but  some,  even  in  partial 
contraction,  are  1^  to  2  inches  long ;  '5  to  '75  in  diameter ;  the  tenta- 
cles *5  of  an  inch  long,  when  least  contracted.  The  surface  is  smooth, 
or  finely  wrinkled  transversely,  the  integument  thin  but  firm,  often 
showing  the  internal  lamellae.  The  tentacles  are  very  numerous, 
crowded,  long  and  slender.  Color  of  colutnn  white ;  tentacles  in  alter- 
nating clusters  of  whitish  and  dull  bluish,  in  the  alcoholic  specimens. 


*  I  have  also  observed  this  habit  in  S.  modeata  V.,  from  Long  Island  Sound,  and 
in  other  species. 
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As  the  name,  nirea,  is  preoccupied  by  this  species,  I  propose  for  the 
Sagartia  /u'reaGosse,  of  Great  Britain,  the  name,  Sagartia  Gosaeiy  in 
honor  of  its  discoverer. 

Sagartia  Lessonii  Vema 

Actinia  hicolor  Lesson,  op.  cit,  p.  78.  PI.  iii,  fig.  3, 1832,  Plates,  1826,  (non  A.  bioolor 

Lesueur,  1817). 
Actinia,  (t)  hicolor  Edw.  aud  H.,  CoralL,  i,  p.  246,  1857. 

Column  vase-shaped,  higher  than  broad,  contracted  above  the  base 
and  then  gradually  enlarging  to  the  disk,  surface  smooth,  m.outh  small, 
with  a  slightly  thickened  border ;  disk  radiated.  Tentacles  in  two 
series,  crowded  at  the  margin,  moderately  long,  slender,  nearly  equal 
Color  of  column  snow-white ;  of  tentacles  emerald-green. 

Height  in  expansion  about  1*25;  diameter  of  column  *75  ;  across 
expanded  tentacles  1*10  ;  length  of  tentacles  *d5  to  '40  of  an  inch. 

Near  Paita,  Peru,  very  common, — ^Lesson. 

This  species  appears  to  be  closely  allied  to  the  preceding  and  may 
prove  to  be  identical  when  re(3xamined. 

Sagartia  (?)  Peruviana  VomiL 

Actinia  Peruviana  Losson.  op.  cit,  p.  75,  PL  ii,  fig.  3,  1832,  Plates,  1836. 
Actinia  t  Peruviana  Edw.  and  U.,  GoralL,  i,  p.  246,  1867. 

Column  sub-cylindrical,  enlarging  from  the  base  to  the  summit; 
surface  smooth,  sulcated  near  the  base.  Disk  fiat,  dilated,  mouth  large, 
oblong,  with  swollen  lips.  Tentacles  in  two  series,  of  moderate  length, 
subequal,  round  and  somewhat  swollen  at  base,  attenuated  toward  the 
end,  which  is  acute. 

Color  of  column  bright  light  green,  the  folds  between  the  sulcations 
near  the  base  brownish;  mouth  flesh-color;  disk  clear  pale  green,  with 
regular,  fine,  radiating  lines  of  brown  ;  tentacles  rosy  white. 

Height  in  expansion  1'75  ;  diameter  at  base  1*10 ;  at  summit  1*40; 
length  of  tentacles  '60  to  '10  of  an  inch. 

Paita,  Peru,  in  crevices  of  rocks  and  buried  in  sand,  common, — 
Lesson. 

Sagartia  (?)  nymphasa  Verriu. 

Actinia  nympfum  Drayton,  op.  cit,  p.  146,  PL  4,  fig.  33,  1846. 
Paraetis  {f)  nymphcaa  Edw.  and  H.,  CoralL,  i,  p.  252, 1857. 

Column  smooth,  dilated  above  and  below,  margin  of  base  crenate, 
sides  with  corresponding  vertical  lines.  Tentacles  stout,  in  3  series 
slender,  mouth  a  little  prominent,  and  a  sixth  of  an  inch  long.  In 
contraction  the  form  is  a  low  truncated  cone.     Column  whitish,  marked 


VerriUj  Notes  on  Hadiata.  487 

with  vortical,  pale  ochroous  lines,  1*5  lines  apart;  disk  pale  pur- 
plish ;  tentacles  yellow. 

Ilei«rht  '68  of  an  inch ;  breadth  of  disk  and  base  1  ;  length  of  ten- 
tacles -It)  to  -20. 

Valparaiso,  Chili, — IT.  S.  Expl.  Expedition. 

Sagartiac?)  rubus  Verriii, 

Actinifh  ruhm  Drayton,  op.  cit.,  p.  147,  PI.  4,  fig.  34,  1846. 
Parartls  )'ubu8  VAw.  and  II.,  Corall..  i,  p.  240,  1857. 

Column  small,  smooth,  dilated  above  and  below,  base  erenated,  sides 
with  interrupted  vertical  lines.  Tentacles  short,  in  2  series,  mouth  a 
little  prominent,  about  a  si.vth  of  an  inch  long.  Color  of  column  ash- 
brown,  vertically  marked  with  slatt»-colored,  dotted  lines ;  tentacles 
white ;  disk  rich  purple ;  mouth  the  same,  except  that  the  opening  is 
whitish. 

Height  '75  of  an  inch ;  diameter  at  base  and  disk  1 ;  length  of  ten- 
tacles about  '20. 

Valparaiso,  Chili, — ^U.  S.  Expl.  Exp. 

This  species  is  very  near  the  last,  if  not  identical,  which  is  quite 
probable.  The  principal  differences  are  in  color  and,  apparently,  in 
the  number  and  length  of  the  tentacles,  which  appear  to  be  longer 
and  fewer  in  this  form. 

Several  other  undescribed  species  of  Sagartia  are  known  to  occur 
on  difterent  parts  of  the  coast.  One  species  from  Panama  is  remark- 
able for  the  thinness  and  transparency  of  its  walls  when  preserved  in 
alcohol.  It  grows  to  a  considerable  size,  some  of  the  preserved  spe- 
cimens being  1  '5  inches  high  and  1  in  diameter. 

Other  species  were  collected  at  the  Gulf  of  Georgia  and  well  figured 
by  Mr.  \,  Agassiz,  several  years  ago. 

NemactiS  Edw.  and  Hairao,  op.  cit.,  p.  282,  1857. 
Actinia  {pars)  Dana,  Zoophytes,  1846. 

Margin  of  the  disk,  outside  of  the  bases  of  tlie  tentacles,  surrounded 
by  a  single  circle  of  bright  colored,  rounded  tubercles.  Acontia  long 
and  slender,  protruded  from  the  mouth,  and  perhaps  from  lateral  pores. 

The  authors  of  this  genus  give  as  one  of  its  characters  "  pores  situ- 
ated near  the  border  of  tlie  disk," — a  character  which  may  possibly 
exist,  but  of  which  there  is  no  proof.  In  Drayton's  figures  acontia 
are  represented  as  protruding  from  tlie  mouth,  which,  if  carelessly  ob- 
served, might  appear  to  be  figured  as  coming  from  the  sides,  but  in 
the  description  of  A,  primula  we  find  it  stated  that  ^Hhe  threads  pass- 

Tbans.  Connecticut  Acad.,  Vol.,  I.  62  March,  1869. 
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ing  from  its  month  arc  the  spermatic  cords,  which  are  often  protruded 
in  a  relaxed  or  exhausted  state  of  the  animal'' 

N^emactiS  primula  Edw  and  llaime  loc.  cit 

Actinia  primulfi  Drayton,  op.  cit.,  p.  134,  PI.  2,  fig.  12  to  15,  1846. 

Small,  scarcely  an  inch  high  and  broad,  slightly  dilated  above  and 
below.  Tentacles  short,  2  or  3  lines  long,  slender,  arranged  in  3 
series.  Month  somewhat  prominent,  '33  of  an  inch  long.  Column 
with  vertical  colored  lines,  which  are  often  interrupted. 

One  variety  has  a  flesh-colored  column,  with  many  dark  orange,  par- 
allel vertical  lines ;  tentacles  white  at  base,  tips  orange ;  disk  yellow- 
ish brown ;  mouth  pale  flesh-color ;  tubercles  and  margin  of  disk 
green.  Another  is  pink  at  base,  bright  green  above,  with  vertical 
dotted  lines  of  carmine  ;  disk  carmine ;  tentacles  bright  yellow  ;  mar- 
ginal tubercles  dull  green.  In  another  the  outer  tentacles  are  white, 
the  rest  red ;  disk  and  mouth  light  blue ;  tubercles  white.  A  fourth 
variety  is  white,  clouded  with  pink  and  green,  dotted  with  crimson ; 
outer  tentacles  white,  the  rest  brilliant  carmine ;  disk  pale  lake  ;  ma^ 
ginal  tubercles  green. 

Shores  of  San  Lorenzo  I.,  in  tide  pools, — U.  S.  Expl.  Expedition. 

Nemactis  DraytOHii  Edw.  and  Ualme,  op.  dt,  p.  282. 
Actinia  primula  {pars)  Drayton,  op.  cit,  p.  135,  PI.  2,  fig.  16,  1846. 

Form  and  general  appearance  as  in  the  preceding,  "  with  prominent 
green  tubercles  but  no  distinct  tentacles."  Column  pale  bluish,  with 
vertical  brown  lines.  Disk  bluish  white,  with  brown  radii ;  mouth 
reddish. 

San  Lorenzo, — U.  S.  Expl.  Expedition. 

Nemactis  (?)  Chilensis  VornU. 

Actinia  Chilensis  Lesson,  Voyage  Coqmlle,  p.  76,  PI.  2,  fig.  5,  1832. 
Dysactia  Chilensis  Edw.  and  U.,  op.  cit,  p.  262,  185*7. 

Column,  as  flgured,  subcorneal,  decreasing  in  size  from  the  base  up 
ward,  marked  with  vertical  sulcations.  Disk  of  moderate  size,  radi- 
ated. Mouth  rather  large,  oblong.  Tentacles  of  moderate  length, 
slender,  subulate,  arranged  in  one  row  around  the  margin,  about  50 
in  number.  Fourteen  very  long,  slender,  filiform,  snow-white  organs, 
apparently  acontia,  are  represented  as  emerging  from  the  margin  out- 
side of  the  true  tentacles.     No  marginal  tubercles  are  figured. 

Color  of  column  light  green,  with  vertical  lines  of  dark  green ;  disk 
pinkish  with  darker  radii ;  tentacles  orange,  tinged  with  orimson. 

lleight  nearly  1  inch;  diameter  125  ;  length  of  tentacles  '35  to  '50; 
of  filiform  organs  1*5. 
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Bay  of  Talcahuano,  Province  of  Concepcion,  Chili,  in  crevicoB  of 
rocks  where  the  waves  break  with  force,  at  the  entrance ;  also  upon  the 
shores  of  Quiriquine  Island, — Lesson. 

The  position  of  this  specioB  is  still  uncertain.  The  filiform  organs, 
represented  in  the  figure,  were  regarded  as  an  outer  series  of  longer 
tentacles  by  Edw.  and  Haime.  They  have,  however,  much  greater 
resemblance  to  acontia  in  length  and  slendemess,  as  well  as  in  color 
and  irregular  number.  Tlie  general  appearance  is  that  of  a  Sagartian, 
but  as  no  marginal  tubercles  are  described  or  figured,  it  may  not 
belong  to  Nema^ttSy  but  in  the  state  of  expansion  represented  the 
tubercles  might  be  concealed  from  view. 

Sub-family,  PnELLix-fi  Verrill. 

Proceedingsi  Essex  Inst,  v,  p.  324,  1868. 

Column  elongated,  covered  with  a  thickened,  persistent,  epidermal 
deposit,  except  that  near  the  margin,  and  sometimes  close  to  the  base, 
the  surface  is  naked  and  may  be  retracted  within  the  thickened  por- 
tion. Acontia  very  few  and  seldom  emitted, — perhaps  entirely  want- 
ing in  some  species. 

Phellia  Gosse. 

Annals  and  Mag.  Nat.  Hist,  ser.  3,  vol,  ii,  p.  193,   1859;  Actin.  Britannica,  p.  134, 
1860;  Verrill,  Proc.  Kssex  Inst,  v,  p.  325,  1868. 

Column  mostly  covered  with  a  persistent  epidermal  deposit  to 
which  particles  of  mud,  sand,  and  dirt  of  various  kinds  often  firmly 
adhere ;  upper  portion,  near  the  margin,  naked,  smooth.  Margin 
simple,  not  tuberculate.  Tentacles  marginal,  in  moderate  numbers,  the 
outer  ones  usually  considerably  shortest.  Acontia  observed  only  in 
one  or  two  species,  few,  sparingly  emitted  from  the  mouth,  and  from 
pores  near  the  base. 

Phellia  inomata  Verriii,  sp.  nov. 

Base  ^^mall,  not  dilated.  Column  when  contracted  obpyriform, 
when  expanded  obconic,  the  surface  covered  with  adherent  grains  of 
sand.  Disk  small,  wider  than  base.  Tentacles  small,  arranged  in  one 
row  at  the  margin.     Color  dirty  white  throughout. 

Height  '5  inch ;  diameter  of  base  '06  ;  of  disk  '12  of  an  inch. 

Panama  and  Pearl  Islands,  on  loose  shells  in  4  or  5  fathoms, — F.  II. 
Bradley. 

Phellia  ?  nibens  Vernii,  gp.  nov. 

Column  small,  siibcylindrical,  "  mostly  covered  with  slime."  Ten- 
tacles numerous,  slender,  in  one  row,  '*  raised  on  a  thin  expansion, 
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wliifli  forms  a  wall  about  -12  of  an  inch  hijrh  around  the  linear  mouth, 
length  equal  to  two-thirds  tlie  diameter  of  the  disk. 

Column  dull  red  ;  tentacles  bright  scarlet.  Height  '50  to  "75  ;  diam- 
eter "25  of  an  inch. 

Zorritos,  Peru,  attached  to  a  Chama  in  4  fathoms, — F.  H.  Bradley. 

The  specimens  of  this  species  have  not  been  found  in  the  collection 
and  its  geneiic  characters  are  doubtful. 

Phellia  Panamensis  Vernii,  8p.  nov. 

A  large  species,  with  the  column  much  elongated,  subcylindrical, 
or  enlarging  upward,  capable  of  great  extension  or  of  contracting 
into  the  form  of  a  tall  cone  by  involving  the  summit ;  surface  entirely 
covered,  except  on  a  narrow  band  below  the  margin,  with  a  thick  and 
firm  miud-colored  epidermis,  which  is  thrown  into  line,  close,  irregular 
wrinkles,  the  intervening  spaces  appearing  like  small,  irregular  papil- 
laj.  Naked  space  below  the  margin  smoothish  in  full  expansion,  more 
or  less  corrugated  and  with  papilliform  wrinkles  in  partial  contraction. 
Tentacles  about  90  in  number,  the  12  inner  ones  large  and  stout,  much 
larger  than  the  others,  which  decrease  gradually  in  size  to  the  outer 
ones,  which  are  quite  small  and  crowded  at  the  margin.  In  dissecting 
a  large  specimen,  it  was  found  that  tlie  12  se})ta  corresponding  to  the 
12  large  inner  tentacles,  are  much  larger  than  the  others,  with  the 
inner  edges  strongly  thickened  and  muscular,  and  bear  the  large  con- 
voluted ovaries  throughout  nearly  their  whole  length,  while  the  inter- 
vening small  septa  are  very  narrow,  not  thickened,  and  bear  no  sexual 
organs.  Color  in  life  unknown.  In  alcohol  the  column  is  mud-colored, 
except  near  the  margin,  where  it  is  white.  Height  of  the  largest 
specimen,  partly  contracted  in  alcohol,  3  inches  ;  diameter  1.  Another 
specimen  is  3  inches  high  and  '5  in  diameter. 

Panama, — F.  II.  Bradley. 

This  hirge  and  fine  species  is  known  only  from  alcoholic  specimens, 
most  of  which  have  the  disk  and  tentacles  expanded. 

Phellia  arctica  VemiL 

Proc.  Essex  Inst,  vol  v,  p.  328,  1868. 

Arctic  Ocean,  north  of  Behring's  Straits,  in  30  fathoms, — North 
Pacific  Expl.  ExpeditioiL 

This  species  grows  to  a  pretty  large  size,  and  is  remarkable  for 
having,  in  the  only  specimen  seen,  peculiar  ova-like  bodies  imbedded 
in  the  surface  of  the  column. 
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Subfamily,  Actinin^  Verrill. 

Actinictdm  (family)  (t03»o,  Annals  and  Ma^.  Nat  Iliat,  vol.  i,  p.  416,  1858. 
Actiniafl^  and  Ant?i4>adif  (fumilicM)  Qossc,  Actin.  Brit,  p.  171  and  148,  1860. 
Actinimf  and  Antheince  (subfainiliea)  Vorrill,   Proa   Kssox  Inst,  v,  p.  321  and  322, 
1868. 

Column  smooth,  or  nearly  so,  sometimes  sulcated  vertically.  Wall 
imperforate  ami  destitute  of  verrucje  and  suckers.  No  acontia.  Mar- 
gin with  or  without  colored  tubercles.  Tentacles  usually  numerous, 
loii<jf,  mostly  contractile,  sometimes  non-retractile. 

Tiie  existence  of  numerous  forms  combining  the  characters  of  -Ic- 
tinia  and  AtUhaa  {Anemonia)  appears  to  require  the  union  of  these 
seemingly  very  diverse  genera  into  one  subfamily. 

Owing  to  the  dilHculty  in  ascertaining  the  existence  of  acontia  and 
lateral  pores  in  preserved  specimens,  some  species  referred  to  the  Sa- 
f^artinp.  may  belong  here,  while  some  of  the  species  referred  here  may 
belong  to  Sagartia, 

Paractis  Kdw.  and  Haime,  op.  cit,  p.  248,  (restricted). 

Column  smooth,  imperforate.  Tentacles  retractile;  no  marginal 
tubercles. 

This  genus  was  establislu^d  for  numerous  species  supposed  to  have 
these  characters,  but  as  most  of  them  were  known  only  by  figures  and 
descriptions,  many  species  were  wrongly  placed  in  it.  Thus  of  19 
species  referred  to  the  genus,  some  of  them  doulitfully  however,  by 
Edwards  and  Ilaime,  at  least  12  appear  to  be  Sagartians,  and  most  of 
the  others  are  of  doubtful  affinities. 

Whether  a  genus  having  the  characters  assigned  to  this  really  ex- 
ists, may,  therefore,  be  reasonably  doubted.  But  as  species  occur 
which  apparently  agree  with  the  diagnosis  and  cannot  well  be  referred 
elsewhere,  it  may  be  best  to  place  them  provisionally  in  this  genus, 
until  better  known. 

Paractis  (?)  nobilis  Verrill,  sp.  nov. 

Column  changeable  in  form,  subcylindrical  or  somewhat  elongat-ed 
and  pillar-like  in  expansion,  capable  of  contracting  to  the  form  of  a  low 
cone.  Surface,  in  ])rcserved  specimens,  smoothish  in  expansion,  when 
partly  contracted  the  lower  part  of  the  column  is  covered  with  close, 
deep,  transverse  wrinkles,  becoming  more  irregular  and  reticulated 
above,  the  upper  part  with  about  48  vertical  raised  folds  or  wrinkles, 
which  by  contraction  are  bent  in  a  zigzag  manner.  Margin  with  a 
distinct  fold,  crenated  by  the  vertical  folds.  Tentacles  of  moderate 
size,  about  48  in  number. 
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Height  about  1  inch,  when  partially  contracted  in  alcohol ;  diame- 
ter '5  to  1  inch. 

Panama, — F.  IL  Bradley. 

The  followin,£c  description,  which  is  unaccompanied  by  numbered 
specimens,  probably  refers  to  this  species.  "  Body  large,  1*5  inches  in 
diameter;  the  column  fluted,  with  48  vertical  sulcations,  correspond- 
incf  to  lobes  of  the  base  and  disk.  Base  2  inches  in  diameter.  Disk 
broad,  with  wrinkled  flutings  corresponding  with  the  tentacles ;  mouth 
small.  Tentacles  48,  in  two  series  of  24  each,  slender,  1*5  inches  long. 
Color  of  column  red ;  tentacles  olive-brown,  with  a  light  streak  up 
the  inner  side ;  mouth  surrounded  by  24  rays  of  alternating  greenish 
and  reddish  brown,  running  to  the  tentacles.  Grows  to  a  large  size. 
Specimens  were  seen  3  inches  across  the  disk,  others  were  reported  as 
larcfc  as  5  inches." 

Panama,  <m  northeast  reef,  at  three-quarters  tide, — F.  H.  Bradley. 

EpiactiS  Vemll,  gen.  nov. 

Integument  firm.  Column  subcylindrical,  capable  of  involving  the 
summit  and  contracting  into  a  hemispherical  form,  with  a  distinct  8ul>- 
marginal  fold  or  "  parapet,"  separated  from  the  tentacles  by  a  narrow 
fosse ;  surface  smooth ish,  in  contraction  reticulately  wrinkled.  Near 
the  base  it  is  surrounded  by  a  circular  wrinkle  or  depression,  upon 
which  there  are  borne  a  variable  number  of  young,  of  various  sizes, 
appearing  as  if  originating  from  surface  buds,  but  possibly  produced 
from  ova  attached  in  this  place  to  the  skin.  These  young  may  be  re- 
moved without  rupture  of  the  integument,  although  they  adhere  quite 
firmly  and  leave  a  depression  in  the  surface  of  the  skin,  but  there  are 
no  apparent  lateral  openings  in  the  wall  Tentacles  numerous,  about 
50,  in  preserved  specimens  short  and  thick,  arranged  in  several  rows. 

Epiactis  prolifera  Verriii,  sp.  nov. 

Base  dilated,  crenulate.  Column  in  contraction  hemispherical  or 
subconical,  broader  than  high ;  surfjice  with  fine  reticulated  wrinkles 
above,  near  the  base  transversely  wrinkled,  the  uppermost  of  these 
wrinkles  more  marked  and  bearing,  in  all  except  very  small  specimens, 
a  circle  of  young  of  various  sizes,  which  vary  in  number  from  very 
few  up  to  30  or  40.  When  most  numerous  they  are  closely  crowde^l, 
somewhat  in  two  rows.  Parapet  well  marked,  its  edge  rises  into 
slight  ridges  between  vertical  wrinkles.  Tentacles  in  alcoholic  speci- 
mens short,  stout,  obtusely  rounded  at  the  end,  about  50  in  number 
in  the  larger  specimens,  and  apparently  arranged  in  several  rows  and 


Verrill^  Notes  on  Radiata.  408 

somewhat  scattered  on  the  disk.  Color  of  column,  in  alcohol,  yellow- 
ish brown ;  the  lateral  buds  or  young,  white. 

Height  of  the  largest  specimens,  in  contraction,  '4  inch ;  diameter 
of  base  '5 ;  length  of  tentacles  -1 ;  diameter  of  lateral  buds  or  young 
"01  to  '08  of  an  inch. 

Pugct  Sound, — Dr.  C.  B.  Kennerly. 

The  young  borne  upon  the  sides  give  this  Actinian  a  verj'  singular 
appearance,  and  are  very  remarkable,  since  nothing  of  the  kind  has, 
apparently,  been  ])reviously  observed.  Whether  they  should  be  re- 
garded as  buds,  or  as  o'^a  temporarily  attached  and  developed  in  this 
position,  I  am  unable  to  determine  from  the  preserved  si)ecimens,  but 
in  either  case  they  appear  to  remain  attached  for  a  considerable  time 
anfl  probably  derive  nutriment  from  the  parent.  The  smallest  observ- 
ed have  already  6  small  tentacles  and  a  slightly  ])rominent  mouth ; 
the  greater  number  have  12  tentacles  and  a  small  protuberant  mouth  ; 
tlie  largest  ones  are  nearly  all  entirely  contracted,  but  appear  to  have 
24  tentacles,  and  show  the  internal  radiating  lamellie  through  the  walls. 
In  contraction  these  young  are  nearly  hemispherical.  Specimens  less 
than  '25  of  an  inch  in  diameter  have  no  young  upon  the  sides. 

AnactiS  picta  Khr.,  Corall.  rothen  Moorcs,  p.  45,  1834. 
Actinia  picUi  Lessum,  op.  cit,  p.  80,  PI.  3,  fig.  6,  1830. 

Column  depressed,  as  broad  as  high;  surtace  smooth,  green,  sliow- 
ing  close  vertical  lines  of  darker  green ;  a  well  marked  fold  or  *'  para- 
pet" at  some  distance  from  the  tentacles,  the  intervening  space,  in  the 
figure,  apj)earing  like  a  part  of  the  disk.  "Tentacles  short,  reddish 
brown ;  upon  the  flat  buccal  disk  is  a  reddish  zone,  covered  with  ovals 
of  orpiment^yellow,  placed  side  by  side,  and  touching  by  their  base, 
or  only  separated  on  the  sides  by  a  small  reddish  brown  ray." 

The  figure  shows  the  appearance  when  not  fully  expanded.  The 
buccal  disk  is  contracted  and  apparently  concealed  by  the  partially 
retracted  tentacles;  outside  of  the  tentacles  (?)  there  is  a  broad  flat 
area,  bordered  outwardly  by  the  rounded  parapet,  an<l  having  a  light 
orange  ground-color,  with  18  radiating  bands  of  light  Idue,  increasing 
in  width  outwardly,  each  (me  bordered  on  both  sides  by  a  row  of  small 
black  spots,  and  with  a  circle  of  similar  small  spots  connecting  them 
together  at  the  outer  ends,  just  within  the  parapet. 

Diameter  about  1  inch ;  height  a  little  less. 

Paita,  Peni,  not  common, — Lesson. 

Tiie  true  characters  and  the  position  of  this  species  are  very  doubtful 
It  may  belong  to  the  Sajartince^  near  Nistnactis  Draytonii^  or  it  may 
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he  allied  to  AsferacttSy  the  fii^ure  and  description  not  being  accurate 
enoujjfli  to  determine.  The  name,  AnactfSy  was  given  under  the  im- 
pression tiiat  it  has  no  tentacles,  and  in  fact  it  is  not  certain  wliether 
the  lines  in  tiie  central  part  of  the  figure  are  intended  to  represeut 
tentacles  or  lines  on  the  disk. 

Sub-order,  ZOANTIIACKA  VcrriU. 
ProceodinpB  Kspex  Inst.,  vol.  iv,  p.  147,  1865;  ditto,  vol.  v,  p.  316,  1868. 

l^olyps  mostly  com])ound,  increasing  by  budding,  permanently  at- 
tached by  the  base,  which  is  generally  small,  and  by  stolon-like  or 
membranous  expansi(ms  from  which  the  buds  arise,  in  compound  spe- 
cies. Walls  hut  slightly  muscular,  the  summit  capable  of  involutbn 
with  the  tentacles. 

In  all  the  spi»cies  of  this  suborder,  which  have  l>eeu  dissected,  ]e- 
culiar  flattened  organs,  having  a  curved  or  crescent-shaped  form  aid 
a  transversely  striate<l  surface,  are  found  attached  to  the  principal  n- 
diating  lamelhe,  near  the  base  of  the  stomach.  These  were  first  dt- 
scril>ed  and  figureil  by  Lesueur,  who  called  them  "arcuated  organs'" 
and  supposed  them  to  have  the  functions  of  a  liver.  Dana  descnbed 
them  more  fully  and  supposed  that  they  might  be  branchial  organs. 
The  latter  view  seems  most  ])robable,  when  we  consider  the  character 
of  the  outer  integument  in  these  aninuils,  which  is  always  thick  and 
firm  and  often  indurated  by  adhering  grains  of  sand,  thus  preventing 
it  from  acting  as  an  effectual  organ  of  respinilion,  as  it  does  in  most 
ActinUliV,  Xor  is  this  want  supplied  by  large  tentacles,  or  by  branch- 
ing tentaculiform  organs  seen  in  many  Aettniaus.  Therefore  there 
appears  to  be  a  necessity  for  some  special  branchial  organs,  but  care- 
ful examinations  of  living  or  fresh  specimens  can  alone  determine 
po.sitiveIy  whether  the  "  arcuated  organs  "  an^  of  this  nfiture. 

This  group  a])pears  to  include  three  families:  ZofUithidch,  in  which 
the  buds  arise  from  hasal  stolons  or  membranes;  Bergldm^  in  which 
the  stolons  arise  from  the  sides  above  the  base ;  and  Grlnida.\  which 
remain  simple  and  have  tubular  openings  upon  the  disk,  through 
which  threa<l-like  organs  (acontiaV)  are  sai*!  to  be  emitted.  Perhaps 
the  simple  forms  referred  to  laaura  or  Iliujhea  may  be  admitted  as  a 
fourth  family  when  more  fully  studied,  but  at  present  no  suflicient 
characters  can  be  given,  since  all  Zotnithidoi  must,  at  first,  be  simple. 

The  genus  Sphennpus^  referred  to  this  group  by  Gray,  is  a  five  form 
and  appears'to  be  more  closely  allied  to  J^Iwardsia. 

I 


VerriUy  Notes  on  Rctdiata.  495 

Fiiniily,  Zoanthid^  Dana. 

Zoanihina  {iiiTa\\y)  Elir.,  Corall.,  des  rotlien  Moores.  p.  45.  1834. 

ZoanthiU'e  (subfamily)  Edw.  and  H.,  Corall.,  i,  p.  298,  1867;  (jmrs)  Ducli.  and  Mich., 

op.  cit,  p.  49,  1860. 
Zoanthtdof  (family)  Dana.  Zooph.,  p.  417,  1846;  Go^?8e,  Actin.  Brit.,  p.  29."),  1860; 

Vorrill,  Mem.  Boston  Soc.  Nat.  Hist.,  i,  p.  H4;  Proc.  E*sex  Inst,  v,  p.  31G,  1868. 

Polyps  attached  by  tlie  base,  usually  compound,  the  buds  arising 
either  from  basal  stolons  or  broad  expansions.  Integument  either 
smooth  and  naked,  or  thickened  with  imbedded  and  firmly  adherent 
grains  of  sand. 

In  the  number  and  arranfjement  of  the  internal  lamellie  and  tenta- 
cles,  this  family,  and  perhaps,  also,  the  entire  suborder,  departs  from  the 
ordinary  rule  among  Actinaria  and  Madreporaria,  The  tentacles  sel- 
dom appear  to  present  regular  cycles  in  multiples  of  six.  They  are 
ordinarily  arranged  in  two  alternating  circles,  each  having  the  same 
number,  which  is  oflen  an  odd  nunjber,  the  entire  number  being,  there- 
fore, an  even  number,  and  the  new  tentacles  appear  to  be  introduced 
in  pairs  at  one  side  and  symmetrically  to  a  median  plane  passing 
through  the  odd  tentacles  and  the  longer  axis  of  the  mouth  and 
Btomach. 

Mammillifera  Losuour. 

Journal  Phil.  Academy,  vol.  i,  p.  178,  1817;  Ehr.,  op.  cit.,  p.  86;  Duch.  and  Mich., 

CoralL,  dcs  Antilles  p.  51,  1860. 
PalytJioa  Q)ar8)  Dana,  Zo»^ph.,  p.  422,  1846;  Edw.  and  Ilaime,  Corall.,  I,  p.  301, 1857. 

Compound,  increasing  by  buds  that  arise  from  broad,  membranous, 
basal  expansions,  which  at  times  may  lx»come  in  some  ])arts  narrow  and 
more  or  less  linear,  covering  broad  surfaces  of  stones,  etc.  Polyps 
rather  low,  subcylindrical,  or  subcampanulate  with  a  nan'ow  base,  in 
contraction  forming  rounded  verrucie,  or  low  mammiform  promi- 
nences. Tissues  throughout  fleshy  and  smooth,  covered  wnth  mucus, 
but  not  agglutinating  sand. 

By  the  smootii  soft  tissue  of  the  polyps  and  basal  membranes,  this 
genus  is  more  nearly  allied  to  typical  Zoanthtis,  than  to  Palythoa 
(  Corticifera)^  wliich  has  its  integuments  thickened  by  a  layer  of  sand. 
From  Zoftnthus  it  differs  mainly  in  having  smaller,  shorter,  or  more 
sessile  polyps,  and  in  the  tendency  to  fonn  continuous  basal  membranes, 
instead  of  linear  stolons,  but  tlie  latter  character  is  not  invariable  even 
in  the  same  species.  The  tentacles  are  usually  shorter  and  less  numer- 
ous. 

Trans.  Connecticut  Acad.,  Vol.  I.  63  MxBcn,  1869. 
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Mammillifera  Danae  Vcrriii. 

Zoantha  />anat  LeConto,  PrtXJ.  Philad.  Acad.  Nut  Science,  v,  p.  320,  1851. 
Zy.mthhLS  (MammUUferd)  Dana  Verrill,  Proc.  Boston  Soc.  Xat  Hist,  x.  p.  329,  1S66. 

The  original  description  is  as  follows :  '*  pallide  purpiira.<*cens,  ten- 
taciilis  brevissimis,  iTassitie  non  longioribus,  disco  viridi,  extrorsum 
purpiirascente,  ore  parvo  purpureo-marginato,  tentaculis  cxternis  basi 
pallidis.     Diam.  disci  '25  unc," 

"  licmarkable  for  the  shortness  of  the  tentacula,  which,  when  fully 
extended,  are  scarcely  longer  than  the  diameter  of  their  base.  The 
disk  is  radiately  rugose,  brilliant  green,  margined  both  int<?rnally  and 
externally  with  purple.  The  root  is  broad,  the  animals  closely  asso- 
ciated, capable  of  extending  1  '25  inches." 

The  specimens  referred  to  this  species  form  broad  patches,  covering 
the  surface  of  rocks,  the  basal  expansion  being  mostly  continuous,  but 
occasionally,  in  some  parts,  taking  the  fonn  of  broad  irregular  sto- 
lons, rarely  linear  for  a  short  distance.  The  basal  membrane  and  sur- 
faces of  the  ix)lyps  are  smooth  and  soft,  without  any  adhering  sand. 
The  polyps  in  preserved  specimens  are  closely  arranged,  but  usually 
not  so  crowded  as  to  be  in  contact,  and  vary  in  heisrht  from  '2  to  '5  of 
an  inch  ;  diameter  of  mature  polyps  is  usually  about  "2  of  an  inch.  Col- 
umn sub-cylindrical,  with  a  rounded  top  when  contracted,  or  low  and 
mammiliform.  Tentacles,  in  specimens  dissected,  46  to  54  in  number, 
in  two  regular  rows,  very  short,  thick,  and  obtuse,  in  the  largest  speci- 
mens in  two  alternating  rows  of  27  each.  Inside  of  the  basei?  of  the 
inner  tentacles,  but  alternating  with  them,  are  27,  small,  oblong,  tuber- 
cles, which  are,  therefore,  opposite  the  outer  tentacles.  Disk  strongly 
radiated. 

In  the  interior  the  lamellas  are  arranged  bilaterally,  21  broad  ones 
bearing  the  peculiar  "  arcuated  organs  "  (branchiaj  ?)  below  the  stora 
ach ;  in  the  spaces  between  each  ])air  of  these  there  is  usually  one  nar 
row  lamella,  but  in  two  adjacent  spaces  on  one  side  there  are  three 
intervening  lamellae,  and  in  two  other  spaces,  placed  symmetrically  in 
respect  to  the  median  plane,  there  .ire  two  small  lamella?.  This 
arrangemant  is,  therefore,  nearly  the  same  as  in  3/.  auricula^  as  fig- 
ured by  Lesueur.*  It  would  appear,  therefore,  that  the  lamella?  and 
tentacles  increase  by  pairs,  introduced  one  on  each  side  of  the  median 
plane  passing  through  the  longer  axis  of  the  mouth  and  stomach,  as 
observed  in  Arachnactis  by  Mr.  A.  Agassiz.f 


*  Journal  Philadelphia  Academy,  i,  PI.  viii,  fi^.  3. 

f  Journal  Boston  Soc.  Natural  Historj,  vol  vii,  p.  525,  1863. 
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The  branchiform  organs  are  dark  greenish,  broad,  short,  strongly 
arched. 

Pajiama, — LeConte ;  Pearl  Islands, — F.  II.  Bradley. 

Mammillifera  nitida  Vemii. 

Polyj)s  close  together  on  a  broa<l  basal  membrane,  rather  tall,  sub- 
cylindrical,  with  a  smooth  soil  surface;  height,  of  preserved  specimens, 
•30  to  '40;  diameter  '12  to  '15  of  an  inch.  Tentacles,  in  the  specimen 
dissected,  54,  rather  long,  slender,  pointed.  Color,  in  alcohol,  dark 
greenish. 

Acajutla,  San  Salvador, — F.  1 1.  Bradley. 

The  slenderness  and  length  of  the  tentacles  will  distinguish  this 
species  from  the  preceding. 

Mammillifera  conferta  Vemii,  sp.  nov. 

Polyps  so  closely  crowded  uj)on  the  basal  membrane  that  they  are 
usually  in  contact  and  pressed  into  polygonal  forms.  Column  in  con- 
traction, low,  nmnded,  mammilliform,  about  as  broad  as  high.  Sur- 
face smooth,  showing  the  internal  lamella"^  through  the  walls.  Tenta- 
cles, in  the  specimens  dissected,  about  54,  very  short,  like  small,  rounded 
pa])ilUe,  arranged  in  two  regular  series.  Color,  in  alcohol,  nearly 
white.  Height,  in  contraction,  '08  to  '12  ;  diameter  '10  to  '12  of  an 
inch. 

San  Salvador, — Capt.  J.  M.  Dow;  Aeapulco, — A.  Agassiz. 

This  sjjecies  covers  the  surface  of  shells,  etc.,  with  its  crowded 
polyi)s,  which  are  usually  so  close  together  as  to  entirely  conceal  the 
basal  membrane. 

EpizoanthuS  Gray  (sens.  mod.).    (Gemmaria,  IstKd.). 
Gemman'a  Diich.  and  M.,  Corall.  des  AntillcB,  p.  55,  1860  {non  MoOady). 
Palyihoa  (pars)  Kdw.  and  II.,  Corall.,  i,  p.  301,  1857. 
Epizouhthua  and  Gemmuria  Gr  ly,  Proc.  ZoiiL  Soc.  London,  li^67,  p.  237. 

Polyps  arising  from  a  broad,  thin,  basal  membrane,  sometimes  cov- 
ering dead  shells  occupied  by  hennit-crabs.  Column  more  or  less  ele- 
vated ;  surface  indurated  by  a  layer  of  firmly  adherent  grains  of  sand. 

EpizoanthllS  elongatUS  Vemll.    (Gemmaria  elonuata,  Ist  Ed). 

l>asal  membrane  thin,  encrusting  rocks.  Polyps  very  unequal  in 
size  and  height,  mostly  elongated,  not  crowded,  separated  usually  by 
distances  less  than  the  diameter  of  base.  Column  tall,  sul>-cylindrical, 
often  constricted  somewhat  at  base,  transversely  wrinkled,  the  surface 
covered  throughout  by  a  nearly  uniform  layer  of  small  grains  of  sand. 
Tentacles,  in  specimens  dissected,  numerous,  about  46,  in  two  rows, 
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elorirratcMl,  sinull,  slender,  acute,  each  one  having  a  small  tubercle  out- 
nitlc  of  it 8  base. 

Color,  in  ah'ohol,  dark  yollowiali  brown  beneath  the  sandy  kiyer, 
which  is  composed  of  differently  colored  grains.  In  a  specimen  dis- 
fiectcd  there  were  42  internal  lamellae,  of  which  15  bore  convolut-ed 
cords  on  the  lower  half. 

IIei<Lcht  of  the  larger  polyps  '30  to  '40 ;  diameter  '10  to  "l  2  of  an  inch. 

ZoiTitos,  Peru;  and  Pearl  Islands, — F.  H.  Bradley. 

Epizoanthus  humilis  Vemll,  sp.  nov.    (Gemmaria  humilis,  1st  Ed.). 

Basal  membrane  continuous,  thin,  but  firm.  Polyps  very  unequal 
in  size,  closely  arranged,  usually  in  contact  at  base,  low,  in  contraction 
forming  rounded  verrucie,  which  are  often  broader  than  high.  Sur- 
face covered  with  a  thin  layer  of  fine  sand,  at  the  top  of  the  contracted 
polyps  showing  about  12,  distinct,  radiating  sulcations.  Color  light 
yellowish  brown,  when  preserved  in  alcohol.  Height  of  largest  polyps, 
contracted  in  alcohol,  '06  to  '08;  diameter  -08  to  '10  of  an  inch. 

Panama, — F.  II.  Bradley. 

Epizoanthus  CraSSUS  Vorrill.  sp.  nov.     (Gkmmaria  crassa,  lat  Kd). 

Polyps  large,  elongated,  subcylindrical ;  surface,  in  contraction, 
strongly  wrinkled  transversely,  and  covered  with  a  thick  layer  of  fine 
sand ;  summit  with  about  20  strong  sulcations,  which  radiate  from  the 
centre  of  the  involved  summit.  Integument  thick  and  firm.  Tenta- 
cles about  06,  acute,  moderately  long,  with  a  small  papilliform  tuber- 
cle, or  secondary  tentacle,  in  front  of  the  base,  and  a  larger,  tentaculi- 
form  tubercle  outside  the  base  of  each,  the  latter  bearing  sand  on  its 
outer  surface. 

Height  of  contracted  poly]>8  1*25;  diameter  '25  of  an  inch. 

Acajutla,  San  Salvador, — F.  II.  Bradley. 

The  specimen  dissected  had  a  very  large  cavity  below  the  stomach, 
w^ith  06,  narrow,  radiating  lamelhe,  which  sudderdy  become  broad  near 
the  base,  meeting  at  the  centre  and  nearly  filling  the  cavity.  Tlie 
ovaries  were  attached  to  the  broad  portion,  and  the  parts  filled  with 
enlarged  eggs  rose  upward  into  the  cavity,  the  eggs  being  arranged 
in  sinsjle  series. 

The  marginal  processes  outside  each  of  the  tentacles  were  larger 
than  the  true  tentacles,  broad,  laterally  compressed,  rounded  at  tips, 
the  outer  edge  covered  with  sand;  below  their  bases  the  sand  grains 
were  aggregated  in  masses,  as  if  attached  to  small  papillae.  The  pa- 
pilla; in  front  of  the  bases  of  the  tentacles  were  nearly  half  as  long  as 
the  tentacles  and  similar  in  form. 
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Sub-onier,  ANTIPATHACEA. 

AnUpathina  (family)  Khr,  op.  cit.,  p.  154,  1834. 
AuHputhucea  (tnbc)  Dana,  Zooph.,  p.  574,  1846. 
Antipntharia  (suborder)  Edw.  and  H.,  Corall.,  i,  p.  311,  1857. 
Antipathacea  (sulwrder)  Vorrill,  Proc.  Essex  Inst.,  iv,  p.  147,  1865. 

Polyps  short,  arising  by  budding  from  a  common  basal  membrane, 
which  secretes  an  internal  liom-like  axis,  or  support,  Irom  its  internal 
surface,  similar  to  the  axis  of  (jorgonidoi.  Tentacles  few  and  simple, 
6  to  24  in  number. 

This  suborder  appears  to  include  but  two  families :  Antij/at/ndfB 
in  which  tlie  polyps  have  G  tentacles ;  an<l  Gerardidi^,  in  which  they 
have  24.  The  living  polyps  have  been  observed,  however,  in  but  few 
species,  and  when  better  known  it  may  become  necessary  to  establish 
other  families. 

Family,  Axtipathid.k  Dana,  Zooph.,  p.  574. 

Polyps  with  0  tentacles.  Axis  simple  or  variously  branched;  usu- 
ally black,  with  the  surface  more  or  less  spinulose,  sometimes  smooth, 
not  sulcated. 

Antipathes  Pallaa  (restricted). 
Elenchua  Zoophytorum,  p.  205,  1766;  E<lw.  and  II ,  Corall.,  i,  p.  314,  1857. 

Axis  much  branched  and  subdivided  ;  the  branchlets  not  coalescent. 
Surface  of  the  branchlets  spinulose. 

Tliis  genus,  which  is  here  adopted  as  restricted  by  Edwards  and 
Haime,  is  not  yet  satisfactorily  circumscribed,  since  generic  characters 
derived  only  from  the  mode  of  growth  and  branching  are  always 
unsatisfactory  in  classifying  compound  Zoophytes.  It  is  probable 
that  when  more  of  the  species  shall  have  been  examined  in  the  living 
state,  or  when  the  microscopic  structure  of  the  preserved  S})ecimcns 
shall  have  been  more  fully  investigated,  it  will  become  necessary  to 
remodel  the  genera  of  this  family. 

Antipathes  Panameasis  Vemii,  sp.  nov. 

Corallum  arborescently  and  densely  branclied  and  finely  subdivided ; 
the  small  branches  mostly  bipinnate  and  tripinnate.  The  trunk  is 
quite  stout  and  subdivides  in  an  irregularly  arborescent  manner  into 
many  secondary  branches,  which  divide  in  the  same  way.  The  result- 
ing small  branches  arise  in  large  numbers  along  the  sides  of  the  larger 
branches,  at  distances  of  *08  to  '20  of  an  inch,  many  of  them  remain- 
ing small,  simple  or  sparingly  divided  branchlets,  but  mostly  subdi- 
viding in  a  pinnate,  bipinnate,  or  even  tripiimate  manner.     Tlie  final 
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branchlets  are  '08  or  '10  of  an  inch  apart,  small,  slender,  rather  short, 
rarely  more  than  '15  long  without  branches,  scarcely  '02  in  <liamcter. 
Their  surface  is  densely  covered  with  small,  sharp  spinules,  which  are 
directed  obliquely  outward  and  toward  the  tips  of  the  branchlets. 

Col«)r  of  the  trunk  and  main  branches  dull  brownish  black;  branch- 
lets  very  dark  brown. 

Height  13  inches;  breadth  10;  diameter  of  trunk  '50;  of  main 
branches  '15  to  '25  of  an  inch. 

Pearl  Islands,  brought  from  6  to  8  fathoms  by  pearl  divers, — F.  H. 
Bradley. 

Order  MADREPORA.RIA  Vorrill,  from  Edw.  and  Haime  (restricted). 

Madrepara  (f^mis)  (pars)  Linnsous;  Pallas;  Ellis;  Esper,  etc 

PolypitfTS  lam-Uli/ertiS  (fMirs)Lsimixrck,  1816;  L  miouroiiz.  1821. 

Zoanthaires  pierrc*jiz  Blainville.  1830. 

Aetiri'iria  (iiuho^^^i^)  (pars)  Dana,  Zoopliytes,  1846;  Gosse,  Actin.  Brit.,  I860. 

Mtdrrporarii  {pars)  (suborder  of  Zoantharia)  Edw.  and   IlaimOf  CoralL,  vol.  ii,  p.  4, 

1857,  (includes  MilkporidcE  and  other  Hydroids) ;  Vomll,  Mem.  B«>ston  Soc.  Nat. 

nist.,  vol  i,  p.  14,  1864,  (excludes  Ilydroid  Tabulata). 
Actinnria  (order)  (pars)  Aji^assiz,  Contributions  to  Nat  Hist  U.  S.,  vol.  i,  p.  151. 

1857;  vol.  iii,  p.  60,  1860,  (includes  both  AcHnaria  and  Madreporaria^  excluding 

TabiiUita  and  Rugosa), 
Madreporaria  {ordor)  Vorrill,   Proceedings  Essex  lust,  vol.  iv,  p.  145,   Feb.,    1865; 

and  vol.  v,  p.  18,  May,  1866;  A.  and  Mrs.  E.  0.  Agassiz,  Sea-side  Studies,  after 

May,  1865. 

Polyps  simple,  or  compound  by  budding  and  self-division,  the  basal 
region  impei-fectly  developed  and  serving  only  for  attachment ;  never 
locomotive.  Tentacles  and  spheromeres  usually  in  multiples  of  six, 
the  tentacles  simple,  tubular,  generally  covered  with  stinging  organs 
(lasso-cells),  which  are  grouped  in  clusters  on  the  surface.  The  lower 
part  of  the  outer  wall  and  usually  the  radiating  walls  of  the  internal 
chambers,  or  the  connective  tissue  in  these  chambers,  secrete  carbonate 
of  lime  and  thus  form  stony  corals,  consisting  essentially  of  a  more  or 
less  circular  cell,  with  radiating  internal  septa,  which  correspond  in 
number  and  position  with  the  tentacles. 

Suborder,  MADREPORACEA  Dana  (restricted). 

Madreporacea  (tribe)  (pars)  Dana,  Zoophytes,  p.  428,  1846. 
Madreporaria  perforata  Edw.  and  Haime,  Corall.,  iii,  p.  89,  1857. 
Midreporaria  (suborder)  Verrill,  Mem.  fiost  Soc.,  i,  p.  14,  1864. 
Madreporaeea  (suborder)  Proc.  Essex  Inst.,  iv,  p.  147,  1865 ;  ditto,  v,  p.  19,  1866. 

Tentacles  mostly  long,  in  limited  numbers,  often  but  12,  marginal, 
the  disk  small,  the  tentacles  therefore  concentrated  near  the  mouth, 
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upper  part  of  the  polyps  elongated,  cyliiulrical,  much  exsert  above  the 
cells  when  expanded,  but  capable  of  contracting  into  them ;  growth 
chiefly  vertical.  Coral  porous,  chiefly  mural  and  septal ;  sometimes 
simple,  but  generally  compound  by  budding,  rarely  by  fissiparity. 

Family,  Madreporid^  Dana. 

Zoophytes,  U.  S.  Kxploring  Expedition,  p.  431,  1846. 

Madreporida  (pars)  and  PoriHda  (pars)  Edw.  and  H.,  Corall.,  iii,  p.  89  and  207, 
18G0. 

Corals  always  compound,  increasing  by  budding,  consisting  of  small, 
elongated,  tubular  corallites,  which  have  very  deep,  open  cells,  and 
are  united  by  an  abundant,  porous  ccsnenchyma.  The  corallites  are 
usually  of  two  sorts  in  each  species :  in  Montipora  diflering  on  the 
opposite  sides  of  folicjiceous  species ;  in  Madrepora  the  terminal  one 
on  each  branch  differinir  from  the  lateral.  Within  the  cells  are  six  or 
twelve  radiating  septa,  often  rudimentary,  but  usually  continuous. 
Polyps  small,  tubular,  exsert,  with  twelve  tentacles. 

This  family,  as  limited  by  Pro£  Dana,  appears  to  be  a  very  natural 
one,  and  includes  but  two  genera :  Madrepora  and  MofUipora.  These 
have  been  widely  separated  by  Edwards  and  Ilaime,  who  refer  the 
former  as  a  subfamily,  Mndreporinoe^  to  their  large  family  Madrepori- 
do'^  which  includes  also  Eupsainmlda:  and  Tiirhinaridce^  both  of  which 
ought  to  rank  as  families.  Montiporn  they  unite  with  Psammocora 
into  a  subfamily,  Montipoinfue,  which  is  referred  to  PoritidiP, 

But  the  Poritidif  are  destitute  of  the  abundant  coenenchyma  and 
deep  cells,  characteristic  of  Madrepora  and  Montipora,  The  resem- 
blance between  certain  species  of  these  two  genera,  both  in  appear- 
ance and  structure,  is  very  close,  the  chief  difterence  being  that  in 
Madrepora  there  is  usually  a  terminal,  or  leading  polyp  at  the  end  of 
each  branch,  which  is  not  the  case  in  Montipora,  In  each  genus  there 
are  branching,  foliaceous,  encrusting,  and  massive  species.  The  resem- 
blance in  the  living  polyps,  as  observed  by  Dana,  is  equally  close. 

The  great  genus,  Madrepora^  so  abundant  in  species  and  individu- 
als in  the  West  Indies  and  on  the  Atlantic  coast  of  Central  America, 
and  especially  in  the  central  Pacific,  East  Indies,  Indian  Ocean,  and 
Red  Sea,  appears  to  be  entirely  wanting  on  the  west  coast  of  Amer- 
ica, and  the  genus  Montipora^  which  is  abundant  in  the  Indo-Pacific 
region,  but  entirely  wanting  in  the  Atlantic,  is  represented  only  by 
one  species. 
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Montipora  BlainviUe  (emended). 

Montipftra  nwd  Pontes  (pars)  Blainv.,   Diet  dos  sci.  natiirelle,  t  Ix,  1830;  Manuel 

dactinol,  p.  388,  1834. 
M(mfi]H>ra  Quoy  and  Gaimard,  Voy.  Astrolabe,  Zouph.,  p.  24t,  1833. 
Manopora  Dana,  ZoOph.,  p.  489,  184C. 

AlveJpori  VAw.  anl  If  aim.*,  Polyp,  fos.'*.  des  terr.  pal.,  p.  146,  1851,  {non  BlainviUe). 
Montipora  Edw.  and  H.,  Corall.,  iii,  p.  267,  1860. 

Coralliim  various  in  form,  glomerate-massive,  encrusting,  foliaceous, 
lohate,  or  branching.  Corallites  small,  scattered  over  the  surface, 
either  immersed,  or  with  irregular,  somewhat  raised,  lacerate,  or  spin- 
ulo.se  borders.  Ccenenchyma  abundant,  porous  or  spongy,  usually 
echinuhite  at  the  surface,  and  often  rising  into  papilliform  processes, 
ridges,  or  crests  between  the  cells ;  usually  very  different  on  the  two 
surfaces.  Cells  small,  widely  separated,  deep,  without  columella  or 
pali.  Septa  little  developed,  either  six  or  twelve,  often  trabicular,  the 
secondary,  when  present,  smaller  than  the  primary  ones.  Polyps  with 
twelve  short  tentacles. 

Montipora  fragOSa  Vcrrill,  ap.  nov. 

Corallum  sub-nimose  or  lobate,  forming  irregular  conglomerate 
masses,  which  become  elevated,  and  at  the  summit  divide  into  small 
unequal,  somewhat  acute,  very  papillose  branches,  or  into  large,  ex- 
panded, flat-toi)ped  lobes,  which  are  scarcely  papillose  above.  The 
papilla'  on  the  branches  and  outer  sides  of  the  lobes  are  very  slender 
and  elongated,  unequal,  roughly  spinulose,  and  directed  obliquely  up- 
ward. The  cells  are  distinctly  scattered  among  the  papillie,  small 
(about  '02  inch),  very  inconspicuous,  with  six  distinct  septa.  Toward 
the  summits  of  the  lobes  the  papilla)  are  appressed  to  the  surface  and 
become  indistinct.  On  the  broad  summits  of  the  nearly  tiat  lobes 
there  are  no  papillae  and  the  surface  is  nearly  even,  having  a  very 
open,  porous,  or  spongy  structure,  with  few  indistinct,  immersed  cells. 
On  the  smaller  lobes  and  depressed  parts  of  the  larger  ones  the  surface 
rises  into  small  rounded  lobules,  or  large  rounded  varnica?,  with  an 
openly  spinulose,  lacerate  surface.  Color  of  the  unbleached  coral 
brownish  yellow,  in  some  parts  pinkish.  Height  3*4  inches;  breadth 
at  top  4  ;  diameter  of  branches  '25  to  'TS ;  of  larger  lobes  1  '75  ;  length 
of  free  branches  '50  to  "80;  length  of  longest  papillae  '10;  diameter 
•01  to  '02  of  an  inch. 

"  California,"— Maj.  Wm.  Rich.  Probably  from  the  Gulf  of  Cali- 
fornia. 
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This  curious  coral  is  known  only  by  one  specimen,  which  is,  perhaps, 
in  some  respects  abnormal  It  is  possible  that  the  broad  flat  tops  of 
the  lobes  are  produced  by  the  shallowness  of  the  water  in  which  it 
grew,  or  by  some  other  disturbing  cause.  Therefore  the  structure 
upon  the  branching  part,  which  does  not  rise  so  high,  is  probably  more 
characteristic  It  was  collected  by  Maj.  Rich  and  received  with 
AUopora  Californica  V.  and  several  Gorgonidce.  The  latter  are 
from  La  Paz,  Gulf  of  California,  which  is  very  likely  the  locality  of 
this  species. 

Family,  PoRmDJB  Dana. 

Dana,  Zoophytes,  p.  549,  1846. 

I\fritid(B  (part)  (F&ritince)  Edw.  and  Haime,  OoraU.,  111,  p.  173,  1860. 

Polyps  elongated,  crowded,  secreting  from  their  lower  parts  con- 
tinuous and  very  porous  corals,  with  shallow  cells,  from  which  in 
expansion  the  polyps  are  much  exsert,  with  slender,  flexible  bodies 
and  12  to  24  tentacles,  rarely  more.  Corallum  massive,  glomerate, 
encrusting,  lobate,  or  branched,  consisting  of  crowded  corallites, 
united  completely  together  by  their  very  porous  and  often  indistinct 
walls.  Cells  superficial  or  shallow,  with  porous  septa,  often  repre- 
sented only  by  series  of  small  spinules  or  trabiculaB ;  transverse  septa 
very  rudimentary.     Budding  generally  sub-marginal  or  interstitial 

Forites  Lamarck  (restricted). 

Pontes  {pan)  Lamarck,  Hist  des  anim.  sans  vert,  t  II,  p.  267,  1816 ;  2nd  edit,  ii, 

p.  432. 
Madrepora  (subgenus  PorUes)  (pars)  Ehrenberg,  CoralL  roth.  Meeres,  p.  1 15,  1834. 
Pontes  Dana,  Zoophytes,  p.  550,  1846 ;  Edw.  and  Haime,  Ck>rall,  III,  p.  173,  1860. 
Pontes  and  Nooporites  Duch.  and  Mich.,  SupL  CoralL  des  Antilles,  1864-6. 

Corallum  glomerate,  lobed  or  dichotomously  branched,  very  porous, 
with  a  rudimentary  basal  epitheca.  Cells  shallow,  crowded,  usually 
distinctly  polygonal ;  walls  thin  and  imperfect,  or  very  porous ;  septa 
generally  12,  sometimes  12  to  20,  rarely  24,  slightly  developed,  trabic- 
ular,  or  very  porous,  the  edge  consisting  of  small  granules  or  papillsB. 
A  circle  of  6,  6  or  more  small  papilla),  or  paliform  teeth,  often 
scarcely  distinct  from  the  septal  papillse,  surround  a  small,  central 
papilliform  columella,  which  is  sometimes  wanting  or  scarcely  distinct. 
Polyps  small,  exsert,  with  twelve  tentacles. 

Neoporites^  a  subdivision  of  this  genus  proposed  by  Duchassaing 
and  Michelotti  does  not  seem  to  be  well  founded.  The  characters 
assigned  appear  to  be  of  little  importance  and  are  not  always  con- 
stant in  the  same  species,  while  intermediate  species  frequently  occur. 
Trans.  Ck)NNxcncT7T  Acad.,  Vol.  L  64  AprQi,  1870. 
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It  was  based  on  the  massive  mode  of  growth  and  rudimentary  pali, 
but  in  the  following  massive  species  the  pali  are  well  developed. 

Porites  Califomica  VerrUi,  sp.  uov. 

Corallum  encrusting,  glomerate,  irregularly  lobed,  or  sub-ramose ; 
the  lobes  or  branches  coarse,  short,  rounded  at  top,  often  compressed, 
or  confluent  into  wide  irregular  lobes,  usually  '50  to  "76  of  an  inch 
thick.  Cells  rather  large,  mostly  separated  by  very  porous  walls  of 
moderate  thickness,  distinctly  excavate,  but  not  deep.  Septa  thin, 
rough,  sparingly  spinosely  granulated  on  the  sides.  Columella  rudi- 
mentary, spongy,  often  wanting,  surrounded  by  a  circle  of  live  or  six, 
small,  prominent  palL 

Height  3  to  5  inches  ;  diameter  6  to  8  or  more ;  length  of  lobes  or 
branches  '6  to  1*6  ;  thickness  '60  to  '76  ;  diameter  of  polyp-cells  "04 
of  an  inch. 

Gulf  of  California  near  La  Paz,  living  in  4  or  6  fathoms,  from  divers, 
and  worn  specimens  common  on  the  beach, — Capt.  J.  Pedersen. 

Potltes  porOSa  Verrill,  sp.  nov. 

Corallum  encrusting,  irregularly  lobed  and  branched,  much  as  in  the 
preceding  ;  lobes  often  rounded  at  top.  Polyp-cells  rather  small  and 
shallow,  crowded,  separated  by  thin,  fragile,  very  porous,  roughly  spin- 
ulose  and  lacerate  walls.  Septa  little  developed,  thin,  narrow,  the 
edge  roughly  spinulose  or  lacerate,  the  sides  with  small  spinule-like 
granulations.  Pali  five  to  seven,  slender,  prominent,  roughly  spin- 
ulose at  top.  Columella  small,  porous,  little  developed,  often  wanting. 
Occasionally  a  larger  cell  with  24  septa  and  12  pali  occurs.  Color 
of  the  unbleached  coral  dark  yellowish  brown. 

Height  3  to  4  inches ;  diameter  about  the  same ;  thickness  of  the 
lobes  '6  to  1  inch ;  diameter  of  cells  -03  to  -04  of  an  inch. 

Gulf  of  California,  near  La  Paz,  with  the  last, — Capt  J.  Pedersea 

Resembles  the  preceding,  but  is  easily  distinguished  by  the  unusu- 
ally porous  texture,  very  thin  walls  and  septa,  and  crowded  cells. 

Porites  excavata  Veniu,  sp.  nov. 

Corallum  encrusting,  becoming  thick,  glomerate,  massive,  and  form- 
ing irregular  hemispheres.  Texture  rather  light  and  finely  porous, 
but  firm.  Polyp-cells  rather  large,  polygonal  or  rounded,  well  defined, 
deep  and  excavate,  separated  by  rather  firm,  regular,  moderately 
thick,  elevated  walls,  which  are  thickly  covered  with  coarse,  rough 
granules.     Septa  very  distinct,  narrow  at  summit,  wide  below,  extend- 
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ing  to  the  columella,  varying  in  number  from  10  to  24,  commonly  15 
to  18,  the  edge  lacerate,  the  sides  roughly  granulons.  Pali  5  to  12, 
small  but  prominent,  roughly  spinulose  or  granulous.  Columella 
little  developed,  trabicular,  frequently  wanting.  Color  of  unbleached 
coral  dull  brownish  yellow. 

Diameter  8  inches ;  height  4  ;  diameter  of  cells  '05  to  '06  of  an  inch. 

Pearl  Islands,  4  to  6  fathoms,  by  divers,  two  specimens, — F.  H. 
Bradley. 

The  large,  deep,  regular  cells  readily  distinguish  this  species  from 
the  others  here  described.  There  is  no  very  closely  allied  Atlantic 
species.  The  increased  number  of  septa  is  a  very  remarkable 
character. 

Pontes  Panamensis  Vemii 

Proceedings  Boston  Soc.  Nat  Uist.,  vol.  z,  p.  329,  1866 

Corallum  encrusting,  usually  forming  broad,  rather  thin,  somewhat 
convex,  irregular,  uneven  masses ;  sometimes  completely  surrounding 
small  pebbles  and  thus  becoming  sub-globular.  I'olyp-cells  small, 
crowded,  a  little  excavate,  rather  shallow,  but  very  distinct,  separated 
by  rather  thin,  roughly  granulous,  porous,  but  firm,  walls.  Septa 
mostly  12,  well  developed,  narrowed  and  somewhat  thickened  out- 
wardly, the  sides  very  thickly  covered  with  coarse,  rough,  lacerate 
granules,  the  edge  also  rough  and  lacerate.  Pali  small  and  rather 
stout,  roughly  laceratcly  granulous.  Columella  small,  inconspicuous, 
often  wanting.     Color  of  unbleached  coral  dark  ash-brown. 

Polyps  when  expanded  exsert,  with  twelve  equal,  cylindrical,  light 
brown  tentacles,  not  swollen  at  the  tips,  which  are  white, — F.  H.  B. 

Diameter  of  the  larger  masses  4  to  6  inches ;  thickness  '6  to  1*5 ; 
diameter  of  polypKJells  about  '03  of  an  inch. 

Panama  and  Pearl  Islands,  in  rocky  pools  and  in  patches  over  the 
bottom  just  below  low-water  mark, — F.  H.  Bradley. 

Easily  distinguished  by  the  small  cells  and  very  rough  walls  and 
septa. 

Porites  nodulosa  Vemil,  sp.  nov. 

Corallum  much  subdivided  into  small,  short,  crowded,  and  fre- 
quently coalescent  branches,  which  are  rounded  and  usually  not 
much  longer  than  thick,  and  form  low,  crowded  clumps.  Cells 
moderately  large,  shallow,  but  clearly  defined,  separated  by  thin, 
roughly  lacerate  and  porous  walls.  Septa  usually  twelve,  roughly 
lacerate  and  spinulose,  the  sides  covered  with  sharp,  rough  granules. 
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Pali  6  or  6,  short  and  stout,  roughly  spinulose.  Columella  little  devel- 
oped, spongy  or  trabicular.  Diameter  of  the  larger  clumps  8  to  4 
inches ;  height  about  2 ;  diameter  of  branches  mostly  '25  to  -35 ; 
diameter  of  polyp-cells  about  '04  or  '05  of  an  inch. 

La  Paz,  not  uncommon  on  the  beach,  but  mostly  badly  worn, — 
Capt.  J.  Pedersen. 

Family,  Eupsammid^  Edw.  and  Haime. 

CaryophyUida  (para)  Dana,  Zoophytes,  p.  364,  1846. 

Eupsammidm  (familj)  £dw.  and  Haime,  Annals  des  Sci.  Nat,  ser.  3,  z,  p.  65,  1 84S. 
EupaamTnina  (subfamily)  Edw.  and  EUiime,  Gorall.,  iii,  p.  90,  1860. 
Eupsommida  (family)  Vemll,  Proc.  Essex  Inst,  v,  p.  28,  1866. 

Corallum  simple  or  compound,  massive  or  variously  branched. 
Compound  species  increase  by  lateral,  basal,  and  sometimes  inter- 
stitial budding ;  but  the  genera  Lobopsammia  and  Seteropsammia 
by  fissiparity.  Most  genera  are  without  distinct  ccenenchyma ;  but 
in  the  genera,  Aatropsammia  and  Pachypsantmia*  the  coenenchyma 
is  well  developed  and  spongy.  Corallites  generally  elongated,  cylin- 
drical, or  somewhat  turbinate,  and  usually  with  deep  cells.  Walls 
porous,  especially  near  the  summit,  generally  covered  by  vertical  rows 
of  granular  nodules,  so  united  as  to  leave  irregular  openings  and  pores 
between  them,  often  producing  a  vermiculate  structure ;  sometimes 
forming  distinct  costse ;  sometimes  nearly  even  and  solid  toward  the 
base. 

Septa  well  developed,  lamellar,  generally  forming  four  or  ft^e  cycles, 
those  of  the  first  largest,  usually  with  entire  edges ;  those  of  the  last 
cycle  are  often  more  developed  than  those  of  the  preceding  cycle  and 
curved  toward  and  united  to  them,  or  united  together  in  pairs  in 
front  of  them.  In  some  genera  those  of  the  penultimate  cycle  are  also 
curved  toward  the  preceding,  and  sometimes  even  those  of  the  tei^ 
tiary  cycle  are  curved  toward  those  of  the  secondary.  Owing  to 
these  peculiarities  of  arrangement,  the  septa  never  radiate  in  a 
regular  manner  from  the  center,  as  in  most  other  families,  but  usually 
have  an  elegant  star-like  and  symmetrical  arrangement.  Internal 
transverse  plates  or  dissepiments  between  the  septa  are  either  want- 
ing or  distant  and  imperfect,  rarely  well  developed ;  in  Astropsammia 
all  are  often  at  one  level  in  the  different  interseptal  spaces,  thus  com- 
pletely shutting  off  the  space  below.  Columella  always  present, 
usually  well  developed  and  spongy,  or  having  a  cancellate  structure. 

*  Pachypaammia  vdUda  Verrill,  fVom  Hong  Kong.     Procedings  Essex  Institute,  vol 
y,  p.  30,  1866.    By  error  printed  "Pac^yMmtnta." 
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Polyps  elongated,  when  expanded  exsert,  rising  above  the  coral, 
but  capable  of  retracting  into  the  cells.  Tentacles  as  numerous  as  the 
septa,  elongated.  Colors  of  living  polyps  generally  bright,  often 
red  or  orange. 

Dendrophyllia  Biainviiie. 

CaryophyUia  (pars)  Lamarck,  Syst  anim.  sans  vert,  p.  370,  1801 ;   Hist  anim.  sans 

vert,  ii,  p.  228,  1816;  2d  edit,  ii,  p.  344. 
Lithodendron  {pars)  Schweigger,  Handb.  der  naturg. 
DendrophyUiaB\B\si\\\\Q,  Diet  dos  sci.  nat,  Ix,   p.   320,   1830;  Man.  d'actinologie, 

1834;  Dana,  Zoophytes,  p.  386;  Edw.  and  Haime,  Ooralliaires,  iii,  p.  112. 
Oadina  (pars)  Ehrenberg.  Coral,  dos  rotlien  Meeres,  p.  78,  1834. 

Coralluiii  compound,  low  and  corymbose  or  caispitose,  or  high  and 
arborescently  branched;  budding  lateral  or  sub-basal.  Corallites 
rather  large,  cylindrical,  more  or  less  elongated.  Walls  subcostate 
near  the  cells,  covered  with  rough  vermiculate  grains  in  rows,  with 
irregular  spaces  between,  which  become  more  irregular  and  often 
curved  or  variously  bent  below. 

Polyp-cells  subcircular,  deep;  septa  scarcely  projecting  above  the 
margin,  rather  thin,  forming  four  complete  cycles.  Columella  usually 
pretty  well  developed,  often  convex. 

Dendrophyllia  surcularis  VemiL 

Proceedings  Boston  Soa  Nat  Hist.,  zii,  p.  393,  1869. 

Corallum  low,  rounded  above,  consisting  of  a  large  number  of  diver- 
gent, elongated,  cylindrical  corallites,  varying  greatly  in  size  and 
length,  and  all  united  together  into  a  thick  base,  which,  on  the  sides,  is 
seen  to  be  made  up  of  numerous,  short  and  thick,  closely  branched 
trunks,  partially  united  together  laterally;  the  buds  arise  from  all 
parts  of  the  sides,  and  from  the  common  basal  tissue  between  the 
corallites  of  the  upper  surface;  many  of  the  longer  corallites  also 
bud  on  the  sides  and  near  the  summit.  The  largest  corallites  are 
•6  to  '8  of  an  uich  in  diameter,  and  project  1  to  1  "4  above  the  base. 
Walls  thin,  very  porous,  covered  externally  with  fine,  subequal,  sca- 
brous costiB.  Polyp-cells  subcircular,  very  deep  and  open,  often 
nearly  as  deep  as  broad,  the  septa  not  projecting  above  the  margin. 
Septa  in  four  complete  cycles,  often  with  narrow  rudimentary  septa 
of  the  fifth  cycle.  Primary  and  secondary  septa  nearly  equal,  narrow, 
thin,  the  lower  part  peq^endicular,  the  upper  part  narrowed  rapidly 
to  the  edge  of  the  cell ;  those  of  the  third  cycle  similar  but  smaller ; 
those  of  the  fourth  much  narrower,  except  far  within  the  cell,  where 
they  join  the  columella ;  those  of  the  fifth  very  narrow  and  thin. 
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None  of  the  septa  unite  together  within,  so  far  as  can  be  seen  from 
the  surface,  but  those  of  the  fourth  and  fifth  cycles  are  slightly  bent 
Columella  well  developed,  with  a  regular  convex  surface,  composed  of 
a  fine,  spongy  tissue.     Color  of  the  unbleached  coral  nearly  black. 

Height  3  inches;  breadth  6 '25. 

Pearl  Islands,  Bay  of  Panama,  brought  from  six  to  eight  fathoms 
by  divers, — F.  H.  Bradley. 

Dendrophyllia  tenuilamellosa  VemiL 

Ccmop&cmmia  tenuUameUasa  Edw.  and  Haime,  Annals  des  Sd  Nat,  vol  z,  p.  110, 
PL  I,  fig.  11,  1848;  Corallialres,  vol.  iii,  p.  128,  1860. 

Corallum  forming  low,  rounded,  convex  clumps,  consisting  of  an 
aggregation  of  unequal  cylindrical  corallites,  which  are  all  united 
together  at  base  in  a  solid  mass,  and  sometimes  partially  unit«d 
laterally.  Polyp-cells  deep,  circular  or  nearly  so,  with  thin  margin. 
Septa  thin,  in  four  cycles,  with  rudiments  of  the  fifth  in  some  of  the 
larger  corallites;  primaries  a  little  broader  than  secondaries,  but 
similar  in  form,  narrowed  toward  the  summit,  nearly  or  quite  reaching 
the  columella  below,  the  edge  nearly  entire,  the  sides  smoothish,  with 
lines  of  small  granules.  Septa  of  the  third  cycle  very  narrow ;  those 
of  the  fourth  very  thin  and  narrow,  the  edge  divided  into  slender 
spinules,  they  curve  toward  and  join  those  of  the  third  about  midway 
between  the  wall  and  columella ;  those  of  the  fifth  cycle,  when  pres- 
ent, are  very  small  and  rudimentary.  Columella  well  developed,  a 
little  prominent,  occupying  about  a  third  of  the  breadth  of  tlie  cell, 
composed  of  convoluted  and  cortorted  porous  plates.  Transverse 
plates  between  the  septa  few  and  distant.  Walls  thin,  porous,  with 
somewhat  regular,  unequal,  rounded  cost®,  which  are  roughly  granu- 
20US  and  separated  by  deep  irregularly  pitted  grooves.  Tissue  of  the 
basal  mass  very  openly  porous  and  irregularly  ribbed  and  pitted. 
Color  of  the  unldeached  coral  dark  brown,  or  blackish. 

Height  of  larger  specimens  2  to  2*5  inches ;  diameter  2  to  5  ;  height 
of  larger  corallites  "25  to  '50 ;  diameter  '36  to  '40 ;  depth  '26  to  "30. 

Panama  and  Pearl  Islands,  at  and  just  below  low-water  mark  and 
in  tide-pools, — F.  H.  Bradley ;  La  Paz, — J.  Pedersen ;  Acapulco, — A. 
Agassiz. 

This  is  very  closely  allied  to  D,  stircularis,  but  is  a  much  smaller 
species.  The  polyp-cells  appear  to  be  never  more  than  half  as  large. 
The  septa,  though  about  as  numerous,  are  not  so  well  developed. 
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Astropsammia  VernU. 

Proceedings  Boston  Society  of  Nat  History,  xii,  p.  892,  1869. 

Corallum  massive,  consisting  of  Astrsea-like  corallites,  united  quite 
to  their  summits  by  an  abundant,  very  porous  CGcnenchyma.  Walls 
scarcely  distinct  from  the  ca?nenchyma,  very  porous.  Septa  in  four 
cycles,  with  some  members  of  a  fifth,  those  of  the  fourth  uniting  to 
those  of  the  third.  Columella  usually  well  developed,  composed  of 
loose,  convoluted  and  twisted  lamellae  and  trabiculsB.  Cells  at  times 
shallow,  the  interseptal  spaces  cut  off  below  by  thin  transverse  septa, 
which  often  coincide  in  all  the  chambers.  Budding  chiefly  marginal 
and  interstitiaL 

This  genus  is  very  remarkable  for  its  abundant  coenenchyma,  which 
is  almost  exceptional  in  the  family,  EupsammidoB, 

Astropsammia  Pedersenii  Vemii,  loc.  dt 

Corallum  massive,  convex  above,  covered  with  large,  unequal,  round 
cells,  which  scarcely  rise  above  the  surface,  unequally  separated  by  an 
abundant,  very  openly  and  coarsely  porous  coenenchyma,  which  some- 
times equals  in  thickness  the  diameter  of  the  cells.  Walls  indistinct ; 
septa  not  projecting,  rather  thin,  in  the  large  cells  four  fully  developed 
cycles,  with  the  rudimentary  ones  of  the  fifth  in  about  half  the  sys- 
tems. The  primary  and  secondary  septa  are  nearly  equal,  and  with 
those  of  the  third  join  the  columella ;  those  of  the  fourth  cycle  unite 
to  those  of  the  third  about  half  way  to  the  columella.  Columella 
large  in  the  adult  corallites,  composed  mostly  of  coarsely  convoluted 
lamellse  and  spinose  projections  from  the  edges  of  the  septa.  Trans- 
verse septa  thin  and  distant,  often  closing  up  the  chambers  near  the 
surface. 

A  young  specimen  about  one  inch  in  diameter  has  sixteen  cells,  the 
largest  of  which  are  '3  in  diameter  and  very  deep,  with  a  rudimentary 
columella.     One  cell  appears  to  have  divided  by  fissiparity. 

Diameter  of  largest  specimen  3*5  inches ;  height  2 ;  diameter  of 
largest  cells  '40  to  '50 ;  of  smallest  'IS  to  '26 ;  distance  between  cells 
•15  to  -30. 

La  Paz,  Gulf  of  California,— Capt.  J.  Pedersen. 

This  species  was  named  in  honor  of  Capt.  James  Pedersen,  whose 
extensive  collections,  made  in  the  Gulf  of  California,  have  contributed 
so  much  to  our  knowledge  of  the  marine  animals  of  that  region,  and 
who  has  discovered  many  new  and  very  remarkable  species. 
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Rhizopsamznia  Vemll,  gen.  nov. 

Corallum  compound,  low,  encrusting,  extending  by  stolon-like 
expansions  of  the  base,  from  which  buds  arise.  Corallites  cylindrical, 
or  nearly  so,  connected  by  thin  creeping  extensions  of  the  base,  which 
have  the  same  porous  texture  as  the  wall  Polyp-cells  subcircular  or 
elliptical.  Septa  thin,  crowded,  a  little  projecting,  arranged  in  four 
or  five  cycles,  those  of  the  last  cycle  well  developed,  uniting  to  those 
of  the  preceding  cycle,  which  rise  up  in  the  form  of  prominent  pali- 
form  lobes,  beyond  which  the  central  region  of  the  cell  is  deep.  Col- 
umella very  porous,  its  surface  papillose.  Walls  very  porous,  destitute 
of  epitheca,  with  scarcely  distinct  costa?,  but  with  series  of  rough 
granules. 

This  genus  among  Madreporacea  corresponds  to  Aatrangia  among 
the  Oculinacea,  in  its  mode  of  growth.  The  paliform  lobes  are  also 
peculiar. 

Rhizopsamznia  pulchra  Vemii,  sp.  nov. 

Corallum  composed  of  clusters  of  corallites  irregularly  grouped  on 
the  surface  of  a  stone.     Corallites  united  only  by  the  thin  basal  expan- 
sions, mostly  placed  at  distances  about  equal  to  their  own  diameters, 
low,  but  variable  in  height,  base  as  broad  as  summit,  or  broader. 
Walls  thin,  very  porous,  subcostate,  the  ridges  nearly  equal,  with  two 
or  three  rows  of  sharp  rough  granules,  the  grooves  between  deep,  but 
narrow,  with  small,  interrupted,  deep  pits  or  pores.     Polyp<;ells  sub- 
circular  or  elliptical,  deep  at  center.     Septa  well  developed,  in  four 
complete  cycles  with  some  of  a  fifth,  thin,  crowded.     The  primaries 
and  secondaries  nearly  equal,  slightly  projecting  above  the  margin, 
rounded  at  top,  inner  edge  perpendicular,  roughly  denticulate,  the  sides 
roughly  granulous ;  those  of  the  third  cycle  thickened  outwardly,  and 
united  by  spongy  tissue  with  the  adjacent  ones ;  septa  of  the  fourth  cycle 
thin,  bending  toward  and  soon  uniting  to  those  of  the  third,  which 
beyond  the  point  of  union  rise  abniptly  in  the  form  of  prominent 
paliform  lobes,  beyond  which  the  inner  edge  is  nearly  perpendicuLir 
to  the  columella,  and  rudely  denticulate,  the  sides  roughly  granulous. 
Columella,  moderately  developed,  papillose  at  surface.      Color  of 
the  unbleached  coral  reddish. 

Height  of  larger  corallites  '16  to  '20;  diameter  'IS  to  '26 ;  depth  of 
cells  -10  to  '13  of  an  inch. 

Pearl  Islands,  at  extreme  low-water, — F.  H.  Bradley. 

Upon  the  same  small  stone,  there  were,  with  this  species,  specimens 
of  Ulangia  BracUeyi^  Aatrangia  dentcUa^  A,  pulchella^  and  a  new 
species  of  Paracj/athus. 
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Balanophyllia  Wood, 

Descriptive  Catalogue  of  the  Zoophytes  from  Crag,  in  Ann.  and  Mag.  Nat  Hist,  xiii, 
p.  11,  1844;   Edw.  and  Haime,  Ann.  des  sci  nat,  x,  p.  83 ;  Corall.,  iii,  p.  99,  I860. 

Corallum  simple,  usually  attached  by  a  rather  broad  base.  Walls 
quite  porous,  cost  ate,  sometimes  with  an  epitheca.  Septa  thin,  in 
four  or  five  cycles,  those  of  the  last  cycles  well  developed,  uniting 
together  in  pairs  in  front  of  the  preceding,  which  are  interrupted. 
Columella  well  developed,  spongy,  not  prominent. 

Some  species  referred  by  authors  to  this  genus  have  a  narrow  base, 
others  become  free  at  maturity. 

Balanophyllia  elegans  VerniL 

Bulletin  of  the  Museum  of  Comp.  Zoology,  No.  3,  p.  44,  Jan.,  1864. 

Plate  10,  figure  3. 

Corallum  low,  subcylindrical,  with  a  broad,  expanded  base,  often 
somewhat  enlarged  toward  the  summit.      Wall  nearly  compact  at 
base,  quite  porous  above,   sometimes  with  an    imperfect    epitheca 
reaching  above  the  middle,  often  naked,  strongly  costate,  the  costsB 
thick,  rounded,  nearly  equal,  roughly  spinulose  granulous,  separated 
by  irregular,  narrow,  interrupted  grooves,  with  many  deep  pits  and 
pores.     Polyp-cell  broad  elliptical  or  circular,  rather  shallow.     Septa 
unequally  projecting,  those  of  the  two  first  cycles  considerably  ele- 
vated ;  four  complete  cycles,  those  of  the  fifth  usually  developed  in 
half  the  systems  and  sometimes  in  all,  in  some  large  specimens  a  few 
very  small  septa  belonging  to  the  sixth  are  visible.     Primary  septa 
decidedly  broader  than  secondary,  and  higher,  thickened  outwardly, 
the  edge  rounded,  nearly   reaching   the   columella,  at  the   summit 
porous,  roughly  serrulate,  and  confluent   with  the   adjoining   septa 
of  the   fourth   cycle,   the  sides   granulous;    secondaries   similar,  but 
narrower  and  less  projecting,  the  inner  edge  more  deeply  divided 
into  slender  spinose  teeth ;   those  of  the  third  cycle  quite  narrow, 
about  half  as  broad  as  secondaries,  not  reaching  the  point  of  union 
of  those  of  the  later  cycles,  and  therefore  leaving  an  enclosed  space 
of  some  size  in  front,  the  edge  deeply  divided  into  rough   teeth ; 
those  composed  of  the  inner  portions  of  the  third  and  fourth  cycles 
united  are  broad,  reaching  the  cohmiella,  the  edge  lacerately  divided 
into  rough,  prominent  spinules ;  they  are  united  to  the  primaries  and 
secondaries  outwardly  and  curving  toward  each  other  unite  in  front 
of  the  tertiaries,  about  midway  between  the  margin  and  columella ; 
free  outer  portion   of  the  septa   of  the  fourth  cycle   very  narrow, 
little  prominent,  interrupted  by  a  space  before  the  point  of  union 
of  the  thin  curved  septa  of  the  fifth  cycle.     Columella  rather  small, 


6 1 2  VerriUy  Notes  on  Radiata. 

oblong,  papillose  at  surface.  Color  of  the  living  polyp  bright  orange- 
red,  or  tiame-red. 

Height  '20  to  '40 ;  diameter  of  larger  ones  '30  to  '42 ;  depth  of 
cup  '10  to  '16  of  an  inch. 

Puget  Sound, — C.  B.  Kennerly;  Mendocino  and  Crescent  City, 
Cal, — A.  Agassiz;  Monterey, — R.  E.  C.  Stearns;  W.  H.  Dall. 

Mr.  Stearns  found  this  beautiful  species  adhering  to  the  under  side 
of  large  stones  at  extreme  low-water  mark  at  Monterey,  and  observed 
Trivia  Calif ornica  living  parasitically  upon  it,  the  color  of  the  living 
Ttivia  ai^reeing  very  closely  with  the  bright  orange-red  of  the  polyp. 

Suborder,  OCULINACEA  VerriU. 

CaryophyllacecB  (pirs)  and  MadrepoTiicea  (part)  Dana,  Zoophytes. 
Ocellina  (pars)  and  MiUeporina  (pars)  Ehrenberg,  CoralL  roth.  Meercs. 

Corallum  simple  or  compound,  encrusting  or  branched,  of  firm 
texture  with  imperforate,  solid  walls  and  septa.  Cells  generally  small, 
tubular.  Polyps  when  expanded  rising  above  the  cell,  or  long  exsert, 
the  mouth  protruding,  the  tentacles  10  to  48,  sometimes  more,  elon- 
gated, the  tips  usually,  if  not  always,  swollen  or  capitate,  their  surface 
covered  with  small  wart-like  clusters  of  urticating  cells. 

In  this  group  the  compound  species  increase  by  basal  and  lateral 
budding,  and  there  is  a  strong  tendency  to  form  hard,  compact  corals, 
the  coenenchyma  being,  when  present,  very  compact ;  the  walls 
are  often  thickened,  or  the  cells  may  be  partially  filled  up  and  oblit- 
erated, as  in  OculinidcB^  some  StyUuteridoB^  etc.  The  transverse 
plates  within  the  cells  are  usually  few  and  distant,  and  may  be 
entirely  wanting ;  in  some  cases  they  are  coincident  in  all  the  inte^ 
septal  spaces,  so  as  to  form  continuous  transverse  plates  or  septa, 
as  in  PociUiporidie,  The  septa  of  the  first  and  second  cycles,  at  least> 
have  the  edge  entire  or  nearly  so,  often  all  the  septa  are  entire.  The 
exterior  of  the  walls  is  generally  more  or  less  costate,  sometimes 
finely  granulous  or  spinulose,  but  never  strongly  spinose. 

It  is  obvious  that  in  Astraeacea,  as  hitherto  constituted,  there  are 
included  two  distinct  types  of  corals,  characterized  especially  by  the 
peculiarities  of  the  expanded  polyps.  In  the  division  here  established 
the  polyps,  so  far  as  known,  are  much  exsert  in  expansion  and  the  ten- 
tacles are  swollen  at  the  tips,  but  in  the  typical  Astneacea,  such  as 
As'roBa  {Mtvia)^  Mceandri^ia^  Mussa^  the  polyps  are  not  exsert  and 
they  have  more  numerous  tentacles,  which  taper  to  the  end ;  their 
corals  increase  by  fissiparity  or  disk-budding,  the  septa  are  serrate  or 
echinate,  and  the  interseptal  spaces  are  much  subdivided  by  small 
oblique  plates. 
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Hence  I  have  taken  the  Oculinidcs^  Stylasteridce^  and  StylophoridcB^ 
kept  distinct  from  the  Astroeidm  by  Edwards  and  Haime,  together 
with  certain  families  of  their  Aatrceidce^  which  possess  the  same  type 
of  polyps,  as  representatives  of  a  distinct  suborder,  intermediate  in 
many  resi>ects  between  Astra^acea  and  Madreporacea,  the  polyps  be- 
ing exsert,  as  in  the  latter,  the  corals  compact  and  imperforate, 
as  in  the  former.  To  this  suborder  it  seems  necessary  to  refer  the 
PoHUiporidte^  which  have  corals  in  many  respects  similar  to  those  of 
StylophoridcB  and  some  OciUundm^  although  tninsvcrsely  septate  or 
tabulated,  as  in  other  widely  different  groups,  and  have  exseit  polyps 
nearly  identical  with  those  of  JStylophont  and  similar  genera,  with 
12  or  24  long  tentacles,  swollen  at  the  tips. 

Whether  the  CaryophyllldcB  should  be  referred  to  this  suborder  or 
to  Astraaoea  is  somewhat  uncertain,  since  the  polyps  of  but  few  of 
the  genera  have  been  examined.  It  is  not  improbable  that  the  family, 
as  now  constituted,  includes  genera  belonging  to  both  suborders, 
having  little  in  common,  except  the  negative  character  of  lacking 
transverse  septa, — an  embryological  feature  that  is  evidently  of  but 
little  importance.  The  genus  Caryophyllia^  like  its  allies,  Para- 
cyathuSy  etc.,  appears  to  have  soft  parts  with  the  same  general  struc- 
ture as  Oculina,  Astra  ng  if j^  Cladocora,  etc.,  but  Fit  (helium  appears 
to  agree  better  with  some  Astraeacea,  like  PJuphylliay  etc.  Therefore 
since  the  typical  genera  8e<»m  to  belong  here,  we  have  placed  the  Caryo- 
phyllidce  in  this  suborder,  as  the  lowest  family.  There  are  also  cer- 
tain other  genera,  generally  referred  to  Astneacea,  which  seem  to 
have  greater  affinities  with  the  present  division,  though  the  soft  parts 
are  too  imperfectly  known  to  afford  positive  evidence ;  such  are  the 
genera,  Cyphastrrjea,  GalaxeOy  Stylijia^  etc. 

Prof  Dana's  second  family  of  Caryopliyllacea;,  the  CaryophyUidoe^ 
included  many  of  the  genera  of  this  group,  together  with  Dendro- 
phyUia  and  other  representatives  of  the  Madreporacea,  and  also 
Stylina  and  Gidaxea  (AnthophyUum) ;  but  PocUlipora^  tkriatopora^ 
and  Stylophora  (Sideropora)  were  referred  by  him  to  Madreporacea. 
In  his  system  the  porous  structure  of  the  coral  in  Madreporacea  was 
not  regarded  as  of  so  much  importance  as  by  most  later  writers. 

The  following  are  the  principal  families  included  in  this  suborder : 

Stylasteridce,  Coral lum  branched,  with  very  compact,  mostly 
smooth,  often  colored  ccrnenchyma.  Cells  small,  much  filled 
up  below.  Septa  equal,  12  to  24  (sometimes  only  6  or  6),  often 
united  together  by  their  thickened  inner  edges  so  as  to  partially 
close  up  the  cell    Costae  nearly  obsolete. 
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OdUinidcB,  Corallum  encrusting  or  branched,  with  compact 
coenenchyma,  smooth,  or  slightly  costate  near  the  cells.  Cellfl 
of  moderate  size  or  large,  more  or  less  filled  up  below.  Septa  12 
to  48  or  more,  in  several  unequal  cycles,  the  edge  of  the  principal 
ones  entire. 

PociUiporidce,  Corallum  branched  or  lobed,  with  the  coenenchyma 
compact  at  surface  and  mostly  spinulose.  Cells  small,  divided 
by  transverse  septa  below,  partially  filled  up.  Septa  12  to  24 
(rarely  36),  often  rudimentary,  especially  in  young  cells. 

StylophoHdfe,  Coralhim  massive,  encrusting,  or  branched,  with  the 
coenenchyma  compact  near  surface  and  mostly  spinulose.  Cells 
small,  not  filled  up,  or  but  slightly  so,  with  few  irregular,  trans- 
verse interseptal  divisions.     Septa  10  or  12  to  24. 

f  Stylinidce,  Corallum  massive,  astrjeifonn.  Cells  of  moderate 
size  or  small.     Septa  with  entire  edges. 

AatrangidcB,  Corallum  solitary,  or  caespitose,  encrusting,  or  lobed, 
with  little  or  no  coenenchyma  ;  buds  basal,  or  arising  from 
stolons,  or  lateral.  Cells  of  moderate  size,  not  filled  up  below, 
with  few,  distant,  irregular,  transverse  divisions.  Septa  numerous, 
in  several  unequal  cycles,  those  of  the  first  and  second  usually 
with  entire  edges.     Includes  Aatranr/ince  and  ClddocorincB. 

Caryophyllidop.  Corallum  solitary,  attached  or  free  when  adult 
(-^ells  often  large,  increasing  upward,  open  from  the  base.  Septa 
numerous,  in  several  unequal  cycles,  their  edges  entire. 

On  the  west  coast  of  America  representative  of  but  four  of  these 
families  are  known:  Stt/lasterid(je,  PociUiporidce^  Aatrangidce^  and 
Caryophyllidi^, 

The  Oaidinid<ti  are  abundant  in  the  Atlantic,  Mediterranean,  and 
Indo-Pacific  faunsB.  The  StylophoridcB  are  most  abundant  in  the 
Indo-Pacific,  but  have  a  few  representatives  in  the  Caribbean  fauna. 
Tlie  Stylinld<e  are  mostly  fossils  of  the  Cretaceous  and  Tertiary  forma- 
tions of  Europe,  but  a  few  species  still  live  in  the  Atlantic. 

Family,  Stylasterid^  Pourtales. 

Styl'J8terace(B  (subfamily  of  OculinidcR)  Edw.  and  Haime,  CJorall.,  ii,  p.  126,  1857. 
StylasteridoB  Pourtales,  Bulletin  Mus.  Comp.  Zool.,  Na  7,  p.  125,  18«8. 

The  corals  included  in  this  family  most  frequently  form  delicate, 
arborescently  branched  corals,  often  flabelliform,  and  sometimes  with 
coalcscent  branches,  in  other  species  the  coral  is  irregularly  lobed  or 
encrusting.  The  coenenchyma  is  abundant  and  very  compact,  with  a 
smoothish  or  finely  granulous  sui-face,  often  with  peculiar  swellings  or 
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vesicles,  which  Bometimes  have  a  radiated  structure  and  may,  perhaps, 
indicate  the  position  of  a  second  form  of  polyps ;  in  other  cases  (as  in 
AUopora)  there  are  also  minute  pores  or  openings  with  a  raised  border 
scattered  between  the  ordinary  cells,  which  appe:ir  to  represent  a  sec- 
ond more  rudimentary  form  of  polyj)S.  Therefore  it  is  probable  that 
in  this  family  the  polyps  are  dimorphous,  as  in  Pennatulacea  and  some 
Alcyonaceay  and  in  many  Hydroids,  but  the  soft  parts  have  not  yet  been 
described.  The  polyp-cells  are  small,  generally  filled  up  below  by  a 
solid  de]>osit,  sometimes  also  partially  filled  up  and  more  or  less  obliter- 
ated by  the  thickening  of  the  se])ta  and  the  union  of  their  inner  edges, 
thus  separating  the  interseptal  chambers  from  the  central  part  of  the 
cell,  and  in  some  genera,  like  Diatichipora  and  Errina^  nearly  or 
quite  obliterating  some  of  the  chambers.  The  septa  are  mostly  nar- 
row, equal  or  nearly  so,  in  one  to  three  cycles,  in  some  instances  only 
four  to  six,  most  frequently  twelve,  the  third  cycle,  when  present,  rudi- 
mentary.    Columella  generally  stylifomi,  sometimes  wanting. 

This  family,  as  now  constituted,  includes  the  following  genera : — 
Axohdia  E.  and  IL ;  Cryptohelia  E.  and  H. ;  Endohdia  E.  and  H. ; 
Cydopora  Verrill;  Stylaater  Gray;  AUopora  Ehr. ;  Diatichipora 
Lamarck;  Errina  Gray. 

In  the  works  of  Edwards  and  Haime  the  genus  DUtichipora  was 
placed,  with  other  still  doubtful  forms,  in  the  "  incerta  sedes  "  at  the 
end  of  the  list  of  genera.  In  the  final  work*  it  is  placed  in  an  appen- 
dix and  doubt  is  expressed  whether  it  may  not  belong  to  the  Alcyona- 
ria,  rather  than  to  the  Madreporaria,  while  Errina  is  entirely  omitted. 
The  writer  first  explained  the  structure  of  these  genera  and  referred 
them  to  their  true  position  near  Stylaster,  in  the  Bulletin  of  the  Mu- 
seum of  Comparative  Zoology,  No.  3,  p.  46,  1864.  Mr.  Pourtales, 
who  has  recently  discovered  and  described  several  new  and  very 
interesting  members  of  this  group,  fully  confirmed  this  conclusion  in 
later  numbers  of  the  Bulletin.!  He  has  also  suggested  that  the  group 
should  form  a  distinct  family, — an  opinion  in  which  we  fully  concur. 

Many  of  the  species  of  this  family  seem  to  be  confined  to  great 
depths,  where  they  form  a  considerable  portion  of  the  coral  fauna?, 
and  yet  there  are,  also,  shallow-water  species  both  in  the  Atlantic  and 
Pacific.  When  deeper  dredgings  shall  have  been  made  on  the  west 
coast  of  America,  additional  genera  and  species  may  be  expected,  but 
at  present  two  species  of  the  genus  AUopora  are  the  only  known 
representatives  of  the  family  on  the  whole  coast. 

*  CoraUiairea,  voL  iii,  p.  450,  1860. 

f  No.  6.  pp.  116,  117,  1867;  No.  7,  p.  136,  1868. 
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AUopora  Ehrenberg. 

AUopora  Ehr.,  Corall.  rothen  Meeres,  p.  147,  1834;  (pars)  Dana,  Zooph.,  p.  697; 
Edw.  and  Haime,  CoralL,  ii,  p.  131. 

Corallum  encrusting,  irregularly  lobed,  or  branching.  Coenenchyma 
abundant,  compact,  the  surface  finely  granulous,  with  more  or  lesfl 
numerous,  scattered  ampulhe  or  vesicles.  Cells  small,  irregularly 
arranged,  scattered.  Septa  narrow,  not  exsert,  usually  five  to  ten 
larger,  equal,  thickened  ones,  which  generally  unite  by  their  inner 
edges  below,  so  as  to  enclose  the  intervening  small  chambers,  within 
which  may  usually  be  seen  rudimentary  septa  of  the  last  cycle,  in  the 
form  of  small  ascending  points  or  papillae.  Columella  conical  or 
rounded,  finely  spinulose  or  hirsute. 

AUopora  Califomica  VernU. 

Proceedings  Essex  Institute,  voL  iii,  p.  37,  1866,  (non  Pourtales). 

Plate  10,  figure  8. 

Corallum  encrusting  at  base,  rising  into  thick,  irregularly  lobed  or 
palmate  branches,  three  inches  or  more  high,  some  of  which  are  two 
inches  broad  and  nearly  half  an  inch  thick ;  some  are  nearly  round 
and  rapidly  tapering,  of  about  the  same  thickness  as  the  others. 
Many  of  the  branches  have  an  annelid  tube,  with  two  apertures  side 
by  side,  in  the  center,  and  appear  to  be  due  to  the  encrusting  habit  of 
the  coral,  which  covers  the  tubes  with  a  thickness  of  from  an  eighth  to 
a  fourth  of  an  inch,  and  in  this  way  may  rise  into  false  branches. 
The  worm  tubes  themselves  are  quite  thin,  forming  a  delicate  sep- 
arable lining  for  the  tubes  formed  by  the  coral.  Some  of  the  branches 
subdivide  into  two  or  three  parts  near  the  end,  which  spread  nearly 
at  right  angles.  Cells  very  small,  about  '02  of  an  inch,  quite  irregu- 
larly scattered  over  the  whole  surface ;  distance  between  them  equal 
to  two  or  three  times  the  diameter,  or  from  '04  to  '07  of  an  inch.  Ccen- 
enchyma  compact,  with  a  minutely  granulous  surface,  appearing 
smooth  to  the  unaided  eye,  but  having  a  few  minute  papillss  or  minute 
vesicular  ampullae,  some  of  which  are  open  at  top,  forming  small  pores 
scattered  between  the  cells.  In  a  longitudinal  section  the  cells  are 
seen  to  be  filled  up  below,  and  between  them  there  are  irregularly 
scattered,  minute,  rounded  cavities,  caused  by  the  superficial  papilhe 
or  vesicles.  Septa  represented  commonly  by  six  thick  triangular  pro- 
cesses which  converge  toward  the  center  of  the  cells,  leaving  only 
narrow,  radiating  spaces  between  them;  in  other  cells  the  number 
varies  from  five  to  eight.  The  septa  project  slightly  above  the  com- 
mon surface,  and  do  not  reach  more  than  half  way  to  the  center  of 
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the  cell,  uniting  together  hy  their  thickened  inner  edges,  down  within 
the  cell,  and  separating  the  very  small  interseptal  spaces  from  the  cen- 
tral opening ;  within  each  interseptal  space  there  can  generally  be  seen 
a  minute  rudimentary  septa  in  the  form  of  an  ascending,  prominent 
point.  Cells  deep  in  the  central  portion,  nearly  filled  up  below  by  a 
round,  conical,  minutely  hirsute,  whitish  columella.  The  cells  are 
stellate,  with  very  slightly  raised  borders,  somewhat  unequal  in  size, 
and  many  are  distorted ;  two  are  often  seen  together  and  more  or  less 
confluent,  as  if  they  had  been  formed  by  fissiparity  or  disk  budding ; 
others  evidently  originate  by  interstitial  budding,  while  some  very 
small  rudimentary  cells  are  intermediate  between  the  ordinary  form 
and  the  ampullsB  with  central  openings,  indicating  that  those  are  made 
by  rudimentary  or  dimorphous  forms  of  polyps.  Color  light  minium- 
red. 

Height  7  inches;  breadth  5-60;  diameter  of  cells  '02  to  '03,  the  cen- 
tral cavity  about  '01  of  an  inch. 

Califoniia, — Maj.  Wm.  Rich,  U.  S.  A. 

Probably  from  the  Gulf  of  California  in  deep  water. 

The  basal  portion  is  dead  and  encrusted  with  various  species  of 
Bryozoa,  Serpulae,  etc.  It  was  collected  by  Major  Rich  during  the 
Mexican  war. 

Allopora  venusta  Vemii,  sp.  dov. 

AJiopora  Ca'ifomica  Pourtaloa,  Bulletin  M.  C.  Z.,  p.  136,  1868,  (non  Yerrill),  do 

descriptioiL 

Plate  10,  figure  9. 

Corallum  encrusting  and  expanded  at  base,  rising  up  in  stout  lobes 
or  branches,  two  inches  or  more  high,  some  of  the  branches  broad 
and  somewhat  palmate  or  digitate,  the  terminal  branchlets  mostly 
round  and  about  *12  to  *15  of  an  inch  thick,  obtusely  rounded  at  tips. 
Some  of  the  branches  contain  worm  tubes  similar  to  those  in  the  pre- 
ceding species,  with  two  openings  side  by  side,  and  apparently  of  the 
same  nature  with  those  found  in  Muriceaformosa  of  Zorritos,  (p.  435), 
but  other  branches  are  quite  solid.  Coenenchyma  compact,  having  a 
minutely  granulous  surface,  with  a  few  minute,  scattered  vesicles  and 
pores.  Cells  small,  about  '03  of  an  inch,  regular,  circular,  with  the  bor- 
der sharp  and  distinctly  raised  above  the  general  surface ;  some  newly 
formed  cells  may  be  seen  scattered  among  the  others,  but  consisting 
only  of  a  slight  pit  in  the  coenenchyma,  sometimes  very  superficial, 
circular,  and  rounded  at  bottom,  in  other  cases  a  little  more  advanced 
showing  the  outlines  of  the  septa  and  columella.     The  cells  are  irregu- 
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laiiy  scattered  over  the  whole  surface,  mostly  at  distances  varying 
from  '02  to  '10  of  an  inch.  The  principal  septa  vary  from  6  to  10, 
but  are  mostly  7  or  8,  quite  naiTow  at  top,  but  much  thickened, 
broader  and  united  well  together  below,  so  as  to  form  a  cup-shaped 
aperture  to  the  cell,  around  and  above  the  small  deep  central  pit,  and 
entirely  separating  the  very  small  interseptal  sfiaces,  in  which  the 
minute,  round,  projecting  points  of  the  small  septa  may  be  easily  dis- 
tinguished. Central  cavity  broader  in  its  upper  part  than  in  the  pre. 
ceding  species,  but  with  the  central  pit  smaller,  nearly  filled  by  the 
small,  round,  conical  columella.  Color  light  red,  the  branches  often 
yellowish  at  tips. 

Ncah  Bay,  Washington  Territory, — Collection  Museum  of  Compar- 
ative ZoSlogy. 

Although  this  species  resembles  the  preceding  in  color  and  mode  of 
growth,  it  is  quite  distinct  in  the  form  and  structure  of  the  cells.  In 
this  they  are  raised,  circular,  regular,  and  cup-shaped,  while  in  the 
preceding  they  are  stellate,  often  irregular,  not  cup-shaped,  with  larger 
and  fewer  septa,  the  border  is  scarcely  raised,  and  the  columella  is 
larger. 

Family,  Pocilliporid.«  VerrilL 

Synopsis  Polyps  and  Chorals  of  N.  Padf.  ExpL  Exp.,  Part  iv,  p.  66,  in  Prooeedings 

(Communications)  of  Essex  Institute,  vol  vi,  p.  90,  1869. 
FavositincB  (pars)  Dana,  Zooph.,  p.  514,  1846. 
FociUoporincB  (subfamily  of  FotvositioUB)  Edw.  and  Haime,  Corall,  iii,  p.  301,  I860. 

Corallum  with  an  encrusting  base  at  first,  from  which  arise  clusters 
of  lobes  or  branches,  which  grow  by  interstitially  budding  at  the  end& 
Coenenchyma  abimdant  and  very  compact  on  the  sides  of  the  branches 
and  base,  but  almost  entirely  wanting  among  the  crowded  terminal 
cells.  Cells  small,  angular  or  circular,  often  filled  up  below  with  a 
solid  deposit;  the  transverse  plates  generally  extend  entirely  across 
the  cells  below.     Septa  6  to  24,  generally  twelve,  often  rudimentary. 

The  descriptions  and  drawings  of  the  polyps  of  PociUipora  by  3Ir. 
Bradley,  show  conclusively  that  the  genus  is  a  true  madreporian,  as 
we  have  already  mentioned  in  other  articles.*  It  seems  also  to  be 
most  closely  allied  to  Oculina  and  Stylophora^  both  in  die  structure  of 
the  polyps  and  coraL  Its  affinities  with  the  numerous  extinct  genera 
having  the  same  tabulate  structure  is  a  subject  requiring  a  great 
amount  of  careful  investigation.  From  the  Favositidm^  as  a  whole, 
it  differs  in  having  an  abundant  coBnenchyma.  Favosites  differs  also 
in  having  perforate  walls,  and  doubtless  ought  to  be  separated,  at  least 


*  On  the  Affinities  of  the  Tabulate  Corals,  in  Proceeding^  of  the  American  Associa- 
tion for  ^Vdvancoment  of  Science,  1 867,  p.  148.   See  also  Proa  Easez  Inst,  vi,  p.  90, 1869. 
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as  a  distinct  family,  which  has,  perhaps,  closer  relations  with  Madre^ 
poracea.  The  genus  Seriatoporay  has  been  united  with  certain  genera 
of  fossil  corals  to  constitute  a  distinct  family,  Seriatoporickfy  but  it 
would  appear  to  be  more  in  accordance  with  their  true  affinities  to 
unite  Seriatopora  and  the  allied  genera  with  the  PociUiporidcB.  The 
living  polyi)S  are  unknown,  however,  and  might  show  other  relations. 
The  lliecklcB  E.  and  H.,  and  especially  Columnar ia^  are  evidently 
very  closely  allied  to  PociWpora  and,  ought,  perhaps,  to  be  united  in 
the  same  family. 

The  association  by  Edwards  and  Ilaime,  and  others,  of  the  Millepo- 
ridw  with  PociUiporid*fi  and  allied  forms,  under  the  name,  TabulaUi^ 
was  particularly  unfortunate,  since  they  have  no  relations  whatever, 
and  indeed  there  is  no  resemblance  except  in  the  fact  that  in  ceilain 
genera  of  both  groups  there  are  transverse  septa, — an  artificial  char- 
acter of  comparatively  little  importance,  which  also  occurs  in  the 
AstrdBidtB  {Caeltuftnea)  and  sometimes  even  in  the  Eupsammidce 
{AatrcBopsammia).  Prof.  Agassiz  has  shown  that  MiUeporu  belongs 
to  the  /lydroidea,  and  holding  the  opinion  that  PoclUipora  and  other 
tabulated  corals  were  allied  to  3IiUepora  he  consequently  united  all 
the  Tahulata  of  Edwards  and  Haime  to  the  Ilydroidea^  thus  removing 
them  from  the  class  of  polyps.  This  view  is  no  longer  tenable,  since 
the  genus  PociUipora  has  animals  identical  in  structure  with  the  most 
typical  genera  of  tnie  polyps.  Even  were  the  animals  of  PociUipora 
unknown,  the  examination  of  such  species  as  P.  elongata  Dana,  P. 
pliccUa  Dana,  P,  ateUata  Verrill,  and  others,  in  which  there  are  twelve 
well  developed  septa,  having  the  same  essential  characters  as  those  of 
OcuHnidce  and  Stylophoridw,  would  be  sufficient  to  convince  us  that 
the  genus  could  not  possibly  belong  to  the  Ifydroidea,  unless  that 
group  is  to  be  so  modified  as  to  lose  the  principal  characters  by  which 
it  is  separated  from  the  class  of  polyps.  The  absence  of  radiating 
lamellae,  such  as  would  be  required  to  secrete  the  radiating  septa  of 
PociUipora^  Columnaria^  and  some  Favositidm  is  one  of  the  principal 
class  characters  by  which  Acalephs  are  separated  from  Polyps,  and  is 
a  constant  feature  of  acalephs ;  the  presence  of  such  lamellfe  is  equally 
constant  and  characteristic  of  true  polyps. 

PociUipora  Lamarck. 

PociUopora  (para)  Lamarck,  Hist  anim.  sans  vert,  ii,  p.  273 ;   2nd  ed.,  ii,  p.  144. 
Focillopora  Daua,  Zoophytes,  p.  523;  Edw.  and  Haime,  CoraU.,  iii^  p.  301. 

The  coralla  consist  of  clustei-s  of  branches  or  lobes,  varying  in  the 
difierent  species  from  very  slender,  much  divided  branchlets  to  stout. 
Trans.  Connecticut  Acad.,  Vol.  1.  66  Nov.,  1870. 
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round,  and  obtuse,  or  very  broad  and  convoluted  lobes  or  fronds, 
which  arise  from  a  more  or  less  compact  encrusting  base.  Branches 
often  covered  with  vemicae  or  rudimentary  branchlets,  composed  of  a 
few  or  many  cells.  At  the  ends  of  the  branches  the  cells  are  closely 
crowded,  angular,  closely  united  by  their  walls,  without  intervening 
ccenenchyma,  but  on  the  sides  of  the  branches  they  are  more  or  less 
distantly  separated  by  the  compact  ccenenchyma,  which  is  sharply 
granulous  or  spinulose  at  the  surface.  Cells  small,  often  deep,  circular 
where  not  crowded,  often  filled  below  the  surface  by  a  solid  deposit, 
but  always  with  transverse  septa  in  the  lower  parts,  which  are  abun- 
dant and  regular.  Septa  narrow,  generally  12,  of  which  6  are  larger 
and  alternate  with  six  that  are  very  small  or  rudimentary ;  sometimes 
24.  The  septa  are  ofton  partially  or  wholly  rudimentary  or  abortive, 
especially  in  the  crowded  cells  at  the  end  of  the  branches,  but  in  many 
cases  two  opposite  ones  are  larger  than  the  rest  and  join  the  colu- 
mella, or  there  may  be  one  larger  one.  The  columella,  when  present, 
is  small,  solid,  a  little  prominent,  but  is  often  wanting.  The  trans- 
verse plates  have  a  concentric  structure  and  are  often  seen  incomplete, 
with  an  opening  through  the  middle.  Occasionally  a  cell  is  divided 
by  fissiparity,  but  the  new  ones  mostly  appear  in  the  angles  between 
adjacent  cells. 

This  genus  is  very  abundant  throughout  the  tropical  parts  of  the 
Pacific  and  Indian  Oceans  and  the  Red  Sea.  At  the  Hawaiian  Islands 
several  large  species  of  Pocillipora  constitute  an  important  part  of 
the  coral-reefs.  In  the  Atlantic  ocean  the  genus  is  unknown,  but  a 
fossil  species  occurs  in  the  Miocene  of  the  West  Indies. 

Pocillipora  capitata  VernU. 

PociUipora  capitata  Yerrill,  BuUetin  Mub.  Comp.  ZooL,  p.  60,  1S64 ;  Proa  Essex 
Inst,  vi,  p.  99,  1869. 

Coralla  composed  of  clusters  of  large,  irregular,  nsoally  stout 
branches,  often  an  inch  or  more  in  diameter,  arising  from  a  massive 
or  encrusting  base.  The  branches  are  covered,  except  at  the  ends, 
with  more  or  less  elongated,  rising,  subacute  or  bluntly  rounded 
verruca.  The  branchlets  are  usually  spreading,  often  rounded  or 
clavate  at  the  end,  where  the  verrucsB  become  obsolete.  Surface 
covered  with  small,  rough,  scattered  spinules,  those  around  the  edge 
of  the  cells  more  prominent.  Cells  rather  small,  circular  and  deep 
on  the  side  of  the  branches,  and  mostly  separated  by  spaces  at  least  as 
broad  as  the  diameter  of  the  cells,  sometimes  more  crowded  ;  on  the 
ends  of  the  branches  and  verrucse,  the  cells  are  angular  and  separated 
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only  by  thin  walls.  Septa  twelve,  usually  very  narrow  or  rudimen- 
tary, the  lower  part  generally  more  developed  than  the  upper ;  some- 
times one  is  broader  and  joins  the  very  small  columella,  which  is, 
however,  generally  wanting. 

The  largest  specimens  seen  are  more  than  a  foot  in  diameter ;  the 
brandies  '5  to  1  inch ;  verrucae  '30  of  an  inch  long ;  '10  to  20  in  di- 
ameter ;  cells  '03  to  "04  in  diameter. 

Acapulco, — A.  Agassiz ;  Socorro  Islands, — J.  Xantus;  Pearl  Islands, 
— F.  II.  Bradley;  La  Paz, — J.  Pedersen. 

Pocillipora  capitata,  var.  porosa  Venriii. 

PociUipora  capitata^  var.  poroaa  Yerrill,  Proc.  Estfox  Inst,  vi,  p.  99,  1869. 

Coralla  forming  large  rounded  clumps,  10  to  15  inches  in  diameter, 
Tidth  more  or  less  elongated,  divergent  or  crowded,  angular,  and  often 
flattened  branchi's,  which  are  usually  '25  to  *35  of  an  inch  in  thickness ; 
*50  to  *75  in  breadth ;  and  1  to  3  long,  often  truncate  or  digitately 
lobed  at  the  end.  Verrucas  variable,  mostly  ascending,  often  large 
and  prominent,  generally  elongated,  roundish,  tapering  to  the  sub- 
acute end,  the  upper  ones  often  appressed,  obsolete  c>n  the  summits  of 
the  branches,  where  the  cells  are  closely  crowded.  Cells  large  and 
deep,  the  lateral  ones  mostly  crowded,  the  intervening  spaces  gene- 
rally less  than  their  diameters,  often  not  half  as  much.  Septa  12  or 
24,  distinct,  nearly  equal,  narrow,  slightly  exsert  and  acute  at  summit. 
Surface  of  the  coenenchyma,  between  the  cells,  finely  spinulose,  the 
spinose  grains  often  crowded,  but  frequently  forming  only  a  single 
row.  The  cells  are  but  little  closed  up  in  the  interior  by  solid  deposits 
and  the  texture  of  the  coral  is,  therefore,  quite  porous.  In  one  large 
specimen  the  branches  on  one  side  are  of  the  normal  size  and  form, 
while  on  the  other  they  become  more  slender  and  much  subdivided 
at  the  ends  into  small,  obtuse,  lobe-like  or  digitate  branchlets.  The 
cells  on  this  part  are  smaller  and  more  distant. 

The  larger  specimens  are  about  10  inches  high  and  12  broad;  the 
larger  branches  '50  to  1  inch  in  width ;  *25  to  '35  in  thickness  ;  cells 
*04  to  '05  of  an  inch  in  diameter. 

Near  La  Paz,  brought  up  by  divers, — J.  Pedersen. 

The  Museum  uf  Yale  College  possesses  four  large  and  several  small 
specimens  of  this  form. 

Pocillipora  capitata,  var.  robusta  Verriii,  nov. 

Coralla  forming  large,  more  or  less  hemispherical,  close  clumps  of 
stout,  angular,  mostly  flattened,  obtuse,  dichotomous  branches,  which 
usually  fork  at  distances  of  from  1'5  to  4  inches,  in  large  specimens. 
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The  branches  are  covered  laterally  with  numerous,  rather  large,  pro- 
minent, elongated,  mostly  acute,  ascending  verrucaB,  which  are  pretty 
evenly  scattered  over  the  surface  and  seldom  crowded,  rarely  obtuse 
or  rounded  at  the  end,  usually  containing  a  dozen  or  more  polyp-cells. 
The  verruca^  become  obsolete  at  the  tips  of  the  branches,  which  are 
mostly  blunt  or  truncate  and  filled  with  closely  crowded,  angular 
polyp-cells.  The  cells  on  the  sides  of  the  branches  and  verrucae  are 
rather  small,  mostly  separated  by  distances  about  equal  to  their  diam- 
eter. Septa  commonly  six,  very  distinct  but  narrow,  often  twelve. 
Columella  either  a  small  papilla  or  rudimentary  and  scarcely  distinct. 
Coenenchyma  between  the  cells  compact  and  covered  with  minute 
rough  granules.  In  a  transverse  section  the  cells  are  found  to  be 
much  filled  up  below,  and  the  coral  quite  compact ;  the  transverse 
disse])iments  are  rather  distant,  the  spaces  between  usually  exceeding 
the  diameter  of  the  cells.  Height  of  the  largest  specimens  15  to  18 
inches;  length  of  undivided  branches  2  to  4 ;  breadth  "50  to  1*50 ;  thick- 
ness '36  to  75  ;  length  of  average  verrucae  '30  to  '40 ;  their  diam- 
eter '20  to  -30 ;  diameter  of  cells  '02  to  '03  of  an  inch. 

Young  specimens  attached  to  shells  of  Margaritopfutra  Jimhriata 
Dunker,  have  a  few  short  rising  branches  in  the  middle,  with  a  broad, 
thin,  encrusting  base.  The  marginal  cells  are  obliquely  appressed  to 
the  surface  of  the  shell,  their  outer  edges  being  flattened  and  extend- 
ing, with  the  septa,  which  are  here  conspicuous  and  like  elevated 
costffi,  considerably  beyond  the  proper  edge  of  the  cells,  exactly  as  in 
Astrangia  and  the  young  of  Oculina,  The  new  cells  at  the  edge  are 
also  produced  by  marginal  budding,  as  in  the  genera  named.  A  study 
of  these  marginal  cells  confirms  the  affinities  of  this  fiamily  with  the 
Oculinacea. 

Gulf  of  California,  south  of  La  Paz,  3  to  6  fathoms,  brought  up  by 
divers, — J.  Pedersen. 

The  Museum  of  Yale  College  has  received  upwards  of  twenty  speci- 
mens of  this  form,  most  of  them  of  large  size  and  quite  constant  in 
character.  But  some  of  the  smaller  specimens  are  evidently  dwarfed 
by  unfavorable  conditions  of  growth  and  have  very  irregular  branches, 
sometimes  much  divided,  and  the  verrucse  nearly  obsolete  in  some 
parts.  The  following  form,  however,  seems  worthy  of  a  distinct  vari- 
etal name. 

Pocillipora  capitata,  var.  pumila  VemiL 

The  coralla  consist  of  elongated  clumps  of  short,  mostly  obtuse 
and  much  divided,  crowded  branches,  arising  from  the  upper  side  of 
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large,  horizontal  often  forked,  branch-like  base.  These  clamps  seem 
to  have  originated  from  large  detaehed  branches,  which  have  been 
broken  from  specimens  of  the  preceding  form  and,  having  fallen  to 
the  bottom,  have  served  as  bases  for  the  numerous  rising  branchlets, 
which  probably  arose  from  the  original  verrucffi  by  excessive  enlarge- 
ment and  gradual  alteration  to  the  form  of  branches,  the  largest  of 
which  subdivide  and  develop  verrucw  like  those  of  the  parent  form. 
Cells  and  coenenchyma  as  in  the  preceding  variety. 

Length  of  the  clumps  6  to  1 2  inches ;  breadth  3  to  5 ;  height  2  to 
4 ;  length  of  branches  '50  to  2 ;  their  diameter  -25  to  '50. 

Gulf  of  California,  with  the  preceding, — J.  Pedersen. 

About  a  dozen  specimens  of  this  variety  have  been  received. 

In  general  appearance  it  is  very  different  from  the  normal  form. 

Pocillipora  lacera  VonUi. 

Proc.  Essex  Inniitute,  vol.  vi,  p.  100,  1869. 

Coralla  consisting  of  more  or  less  irregular  or  rounded  clumps  of 
long,  irregular,  often  crooked,  rough,  and  much  subdivided  branches. 
ITie  branclilets  are  short  and  lacerately  or  digitately  divided  and 
lobed  at  the  ends,  the  subdivisions  small,  variously  shaped,  often  slen- 
der, but  generally  more  or  less  compressed  and  obtuse  at  the  tips, 
often  having  the  a])pearance  of  elongated  verruca?,  wldle  the  lateral 
branchlets  pass  gradually  into  the  verruca?,  which  are  few,  irregular, 
and  distantly  scattered  on  the  larger  branches.  Lateral  cells  rather 
large,  round,  rather  distant,  often  shallow;  septa  mostly  12,  narrow, 
usually  subequal,  sometimes  one  is  larger,  often  all  are  rudimentary 
or  wanting.  Columella  rudimentary  or  wholly  abortive.  Coenen- 
chyma  abundant  between  the  cells,  linn,  the  surface  finely  and  evenly 
spinulose. 

The  larger  specimens  are  6  to  8  inches  in  diameter  and  height ;  the 
large  branches  '30  to  '60  in  duimeter ;  and  2  to  6  long ;  the  terminal 
branchlets  mostly  'lO  to  '30  long ;  '10  to  '15  in  diameter;  the  cells  '03 
to  '04  of  an  inch  in  diameter. 

In  life,  according  to  Mr.  Bradley,  the  polyps  are  small,  exsert,  with 
twelve  equal  cylindrical  tentacles,  which  are  swollen  at  the  tips ;  they 
are  about  equal  in  length  to  the  diameter  of  the  body,  and  they  are 
arranged  in  a  single  circle  around  the  margin,  but  six  are  held  hori- 
zontally and  six  upright  in  expansion.  The  color  of  the  polyps  is 
dark  brown,  greenish  brown,  or  dark  green ;  tentacles  dark  brown, 
the  tips  white. 

"  In  arrangement  and  form  of  tentacles  this  species  closely  resem- 
bles the    accompanying   Pontes  {P.   Panainensis)^  which  also  has 
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twelve  cylindrical,  light  brown  tentacles,  with  white  tips,  but  the  tips 
are  not  perceptibly  swollen,  and  they  are  not  held  alternately  upright 
and  horizontally,  as  in  PociUiporay — F.  H.  B. 

Pearl  Islands,  Panama,  and  Acajutla, — F.  H.  Bradley.  "  In  more 
sholtered  sitnations  near  the  head  of  Panama  Bay,  this  coral  covers 
considerable  surfaces,  but  farther  out  it  seems  to  be  confined  to 
sheltered  spots,  and  occurs  in  scattered  clumps." — F.  H.  B. 

This  8j)ecies  forms  loose  open  clumps  of  rather  slender  and  irregular 
branches,  quite  unlike  those  of  the  preceding  species  in  appearance. 

Family,  Astrangid^  Verrill. 

Cladocoracece.  aii<l  AsfrangiactnE  Edw.  and  Haimo,  Corall.,  ii,  pp.  587  and  606. 

The  eoralla  in  this  group  consist  of  encrusting,  creeping,  or  more 
or  loss  fasciculated  clusters  of  rather  small,  cylindrical,  or  somewhat 
turbinated  corallites,  which  have  rather  deep,  cup-shaped,  mostly  cir- 
cular calicles.  The  buds  arise  chieliv  from  the  lateral  walls,  either 
from  near  the  top,  on  the  sides,  at  the  base,  or  even  on  basal  stolon- 
like extensions.  In  young  specimens  and  at  the  margins  of  encrust- 
ing species  the  calicles  are  often  appressed  to  the  surfaces  to  which 
they  adhere,  and  buds  arise,  also,  from  within  the  extending  outer 
margins  of  the  calicles. 

The  septa  form  from  three  to  five  or  more,  unequal  cycles,  the  pri- 
maries and  secondaries  often  with  subentire  summits,  the  others 
denticulate  or  deeply  incised.  The  columella  is  variously  developed, 
often  papillose.  The  transverse  dissepiments  are  few  and  distant. 
C<enenchyma  wanting  or  but  slightly  developed. 

The  polyps  are  quite  exsert,  with  slender,  tapering  tentacles,  which 
are  swollen  at  the  tips,  and  covered  with  minute  scattered  verrucw, 
composed  chiefly  of  nettling  organs. 

This  family  includes  two  groups  distinguished  by  Eldwards  and 
Haime :  Cladocoraceae.,  in  which  the  budding  is  lateral  and  the  corals 
consist  of  more  or  less  cffispitose  clumps  of  tubular  corallit^s;  and 
Astran(fia>iece^  in  which  the  budding  is  mostly  basal,  or  from  creeping 
stolons,  producing  low  encrusting  corals. 

But  these  two  modes  of  growth  pass  by  almost  insensible  gradations 
into  each  other.  Thus  there  arc  species  of  Cladocora  in  which  the 
budding  is  partially  at  or  near  the  base,  as  it  is  in  all  the  species  while 
young,  and  there  are  certain  species  of  Aatrangia  which  bud  at  the 
same  time  from  basal  expansions,  from  within  the  margin  of  the  outer 
calicles,  and  laterally  from  the  walls  near  the  summit  (A,  DantB  and 
A.  astroeiformis) ;  while  other  species  bud  both  from  stolons  and 
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laterally,  and  have  more  elongated  tabular  corallites  (A.  Haimeiy  etc.). 
It  is,  therefore,  impossible  to  make  any  marked  distinction  between 
these  two  groups  of  genera.  It  is  not  improbable  that  in  adopting 
them  us  subfamilies,  I  have  given  to  the  mode  of  growth  even  more 
importance  than  it  merits. 

Sub-family,  AsTUANCiiN^  Verrill. 

Aatreina-  rtptaniea  £dw.  and  llaimo,  Ann.  des  Sciences  nat,  3®  ser.,  xii,  p.  176,  1849. 
Astrangiacem  Ed^v.  and  Halme,  Ck>r.illiaire8,  ii,  p.  606,  1857. 

Coralla  encrusting  or  creeping,  formed  of  low  corallites,  which 
multiply  chiefly  by  basal  budding. 

Astrangia  Kdw.  and  Haime. 

Aatrangia  Milne-Edwards  and  Jules  Haime,  Cornptes-rendiis  de  TAcad.  des  Sd,  zzvii, 
p.  49G,  1848;  Aun.  des  Sd.  nat.,  zii,  p.,  180,  1849;  Coralliaires,  ii,  p.  613,  1857; 
VerrilL  Revision  of  Polyps  of  Eastern  Coust  United  States,  in  Moinoires  Boston  Soc. 
Nat  Hist,  i,  p.  39,  1864. 

Conilhi  encrusting,  consisting  of  rather  small,  short,  more  or  loss 
turbinate  corallites,  which  arise  by  budding,  either  from  basal  expan- 
sions of  the  wall  of  the  parents,  from  the  sides,  or  from  within  the 
obliquely  extended  margins  of  those  in  the  outermost  row,  and  thus 
form  clusters,  spreading  over  rocks,  shells,  etc.,  or  in  some  cases 
thin  aggregate  masses,  sometimes  rising  in  the  middle  into  irregular 
lobes  or  short  branches.  The  calicles  are  circular,  except  when 
crowded  or  appressed,  moderately  deep,  with  a  papillose  columelhi. 
Septa  more  or  less  unequal,  in  three  or  four  cycles,  the  primaries  and 
secondaries  most  prominent,  all  with  strongly  granulated  sides  and 
denticulated  edges,  the  lowest  teeth  larger  and  more  or  less  paliforni,* 


*  The  following  Hpecie^  has  the  basal  teeth  of  the  septa  developed  inlo  well-miirkedt 
prominent  pali.  Ah  it  was  fl<^ured,  by  misuike,  upon  the  plate  with  the  Panama  species, 
I  add  a  bri'  f  description : 

Astrangia  palifera  VcmU,  sp.  nov.     Plate  ix,  figure  2. 

("nrallites  low,  cylindrical,  scattered  over  the  surface  to  which  thoy  adhere,  usually 
at  distances  twice  as  ^rreat  as  their  diameter,  or  even  more,  and  connected  by  narr.«w 
and  ihin,  stolon-tike  expansions  of  the  bases.  Calicles  circular,  shallow.  Columella 
small,  witli  about  six  t>  ten  prominent  pipill^.  Septa  twenty-four  to  thirty,  not 
crowded,  scpar  it'-d  by  spaces  greater  tlian  their  thickness,  subequal,  the  primaries  a 
little  broiider,  thicker,  and  more  prominent  tiian  the  secondaries,  which  also  somewhat 
exceed  the  tortiaries ;  all  with  finely  gninulated  sides  and  rather  broadly  rounded,  finely 
deuticn'ated,  and  very  slightly  exsert  summits;  inner  edge  perpendicular,  separatcl 
by  a  deep  notch  from  the  paliform  tooth,  of  which  there  in  usually  but  one  to  each 
septii.  The  p  diform  teeth  are  comparatively  largo,  prominent,  obtuse,  those  of  the 
primaries  largest  and  nearest  the  center,  the  others  smaller  and  a  little  farther  from  the 
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in  the  typical  species,  and  blending  gradually  with  the  papilUe  of  the 
columella.  Transverse  dissepiments  few  and  distant.  Walls  naked 
and  costate  toward  the  summit,  often  covered  toward  the  base  with 
an  imperfect  epitheca  and  various  encrustations.  The  polyps  in  ex- 
pansion are  sub-pellucid,  and  rise  considerably  above  the  calicles ;  the 
tentacles  are  lonjr,  slender,  and  covered  with  small  white  verrucae, 
with  a  knob  at  the  end. 

This  genus  is  widely  distributed,  but  appears  to  be  most  abundant 
on  the  American  coasts,  where  its  numerous  species  range  on  the 
Atlantic  side  from  Cape  Cod  to  Patagonia  and  on  the  Pacific  side 
from  the  Gulf  of  California  to  Peru,  and  perhaps  farther.  Three 
species,  at  least,  are  found  in  the  West  Indies ;  two  on  the  Atlantic 
coast  of  the  United  States;  one  or  more  at  Rio  Janeiro;  and  one  in 
the  Straits  of  Magellan.  One  large  species  is  found  on  the  Atlantic 
coasts  of  Spain  and  Portugal ;  and  one  on  the  British  coast.  From 
the  Indo-Pacific  fauna  none  have  been  described  except  A.  palifera^ 
though  others  probably  exist  there.  Two  or  more  species  are  also 
found  in  the  tertiary  strata  along  the  Atlantic  coast  of  the  United 
States.*  Two  species :  A.  Edioardsii  Verrill  (A,  Dana?-  K  and  H.) 
and  A.  Michelini  E.  and  H.,  are  from  unknown  localities,  but  may  be 
identical  with  some  of  the  species  already  referred  to  from  the 
Atlantic  coast  of  South  America. 

Astrangia  Haiznei  Ven-ui. 

Astrangia  Haimei  Yerrill,  Proc.  Boston  Soc  Natural  History,  z.  p.  330,  April,  1866. 

Plate  IX,  figures  6,  6\ 

Coralla  encrusting,  consisting  of  prominent  cylindrical  or  turbinate 
corallites,  sometimes  rising  more  than  half  an  inch  above  the  surface  of 
the  basal  expansion,  which  connects  them  together,  and  becoming 
slightly  turbinate  and  divergent  when  highest. 

The  corallites  are  distant  from  each  other  from  "04  to  "26  of  an  inch. 
The  basal  mural  expansion  is  very  thin,  compact,  and  slightly  gran- 
ulated, having  a  smooth  appearance,  and  usually  without  apparent 
striations.  Septa  from  thirty  to  forty-eight,  very  narrow  and  thin, 
with  the  inner  edges  nearly  perpendicular,  forming  a  deep  cup,  nar- 
row at  the  bottom ;  they  are  all,  except  those  of  the  last  cycle,  which 


center,  according  to  their  age,  thus  forming  an  irregular  circle.  Wall  compact,  glossy. 
with  slight,  nearly  equal,  finely  granulated  costie. 

Height  of  corallites  '06  to  '10  of  an  inch;  diameter  '10  to  *13;  distance  between 
them  '15  to  -30. 

Ceylon,  adhering  tt)  dead  corals. — Museum  of  Yale  College. 

*  Both  of  these  fossil  species  belong  to  the  subgenus,  Cceiiangia, — see  page  530. 
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are  more  narrow,  of  nearly  the  same  width,  giving  an  even  appearance 
to  the  cavity  of  the  cup ;  they  project  slightly  above  the  wall,  about 
•01  of  an  inch,  in  the  form  of  narrow  points,  alternately  larger  and 
smaller;  the  inner  edges  are  thin,  evenly  and  shaq^ly  dentate,  the 
sides  strongly  granulated,  but  not  crowded  together,  the  spaces  be- 
tween them  being  equal  to  their  thickness,  or  even  wider.  The  col- 
umella is  small,  consisting  of  numerous  even  papilla;,  graduating  into 
the  teeth  at  the  base  of  the  septa.  Walls  thin,  granulated  exteriorly, 
with  low,  even  costa)  on  the  upper  part,  which  mostly  disappear 
toward  the  base. 

Diameter  of  cups  '10  to  '18  of  an  inch ;  depth  -06  to  '10 ;  height  of 
corallites  usually  about  '10  to  *25,  sometimes  *40  to  '55  of  an  inch. 

Panama  and  Pearl  Islands  on  the  reefs,  at  low-water  in  pools; 
Zoriitos,  Peru;  Acajutla;  liealejo;  La  Union,  San  Salvador,  com- 
mon,— ¥,  PL  Bradley. 

The  following  description,  found  among  Mr.  Bradley's  notes,  is 
believed  to  apply  to  this  species,  for  though  no  numbered  specimen 
was  found  corresponding  to  it,  there  is  no  other  species  in  the  Zorritos 
collection  to  which  it  would  api)ly :  "  Tentacles  30  or  more,  in  two 
unequal  rows ;  those  of  the  outer  row  deep  pink,  with  whitish  tips ; 
those  of  the  inner  row  greenish,  with  whitish  tii)S.  Those  of  the 
outiT  row  are  about  one-fourth  as  long  as  the  diameter  of  the  polyp, 
and  twice  as  long  as  the  inner  ones.  Disk  nearly  transparent,  green- 
ish, with  eight  very  deep  pink  lines  radiating  from  the  sides  of  the 
elongated  mouth." 

Astrajigia  pulchella  Vorriii,  op.  cit,  p.  33i. 

Coralla  encrusting,  consisting  of  patches  of  small,  low,  cylindrical 
corallites,  scattered  at  distances  varying  from  less  than  their  diameter 
to  more  than  a  quarter  inch,  and  connected  together  by  a  thin,  calca- 
reous, basal  expansion,  much  like  that  of  the  preceding  species,  but 
smoother  and  with  only  minute  granulations  Calicles  shallow,  coni- 
cal, with  a  narrow  center,  their  whole  inner  surface  crowdedly  papil- 
lose, the  papillffi  of  the  columella  being  confused  with  the  teeth  of  the 
septa,  and  very  small.  Septa  twenty-four,  projecting  very  slightly 
above  the  wall,  or  not  at  all,  narrow  at  the  top  but  broad  within,  all 
nearly  equal,  the  edges  evenly  toothed,  and  the  sides  very  strongly 
and  roughly  granulated,  so  that  the  granules  of  adjacent  septa  often 
touch,  giving  them  a  crowded  appearance.  Costaj  scarcely  apparent, 
even  at  the  summit.  Diameter  of  the  cups  -08  to  'J  0  of  an  inch ;  depth 
•03 ;  height  '05,  sometimes  more. 

Panama  and  Pearl  Islands,  with  the  last,  common, — F.  BL  Bradley. 
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Astrangia  concinxia  Vernii,  op.  cit,  p.  331. 

Plate  IX,  figure  5. 

'ITie  coralla  consist  of  clusters  of  broad,  low,  cylindrical  corallites, 
which  are  distant  about  their  own  diameter  and  connected  by  stolons 
or  a  thin  basal  expansion.  Calicles  not  so  deep  as  wide,  cup-shaped, 
with  a  narrow  papillose  columella,  forming  the  bottom.  SeptA  from 
thirty-six  to  fifty,  subequal,  the  primaries  often  a  little  broader,  and 
those  of  the  last  cycle  narrower  than  the  rest.  All  are  rounded  at  the 
top,  and  finely  toothed,  but  at  the  middle  the  imier  edge  becomes 
more  nearly  perpendicular  and  has  longer  teeth,  resembling  pali,  which 
blend  with  the  papilla?  of  the  columella,  which  are  fine  and  numerous. 
The  tops  of  the  septa  are  thin  and  project  slightly  above  the  wall,  the 
primaries  most  so.  Their  sides  are  not  so  strongly  granulated  as  in 
the  preceding  species,  and  they  appear  thinner  and  less  crowded. 
Exterior  granulated,  slightly  costate  near  the  summit,  often  encrusted 
with  Bryozoa,  etc.,  to  near  the  top. 

Diameter  of  cups  MS  to  '22;  height  '10  to  '15  of  an  inch. 

Panama  and  I^earl  Islands,  not  conMnon, — F.  H.  Bradley. 

Resembles  the  last,  but  has  much  larger  cells  and  more  numerous 
septa,  which  are  not  so  strongly  granulated. 

Astrangia  dentata  Verriu,  op.  cit,  p.  382. 

( -oralla  forming  clusters,  encrusting  rocks,  similar  to  the  last,  with 
cups  of  about  the  same  size,  but  deeper  and  less  open.  Septa  from 
thirty-six  to  forty-eight,  very  unequal  according  to  their  cycles,  the 
primaries  being  comparatively  broad  and  rounded  above,  while  those 
of  the  last  cycles  are  very  narrow  ;  they  are  not  crowded,  being  sepa- 
rated by  spaces  equal  to  their  thickness ;  they  project  unequally, 
the  primaries  about  02  of  an  inch,  the  others  slightly.  All  the  8e]>ta 
are  strongly  and  irregularly  toothed,  the  principal  ones  especially  so; 
the  teeth  on  the  upper  part  are  rough  and  lacerate,  those  on  the  inner 
part  prominent,  paliform,  merging  into  those  of  the  columella ;  the 
sides  are  rudely  granulous.  Columella  rather  small,  concave,  forming 
the  narrow  bottom  of  the  deep  cells,  covered  by  numerous,  small, 
crowded,  rough  papillse. 

Walls  thin,  with  subequal,  low,  thick,  granulous  costje,  which  often 
extend  on  the  surface  of  the  basal  expansion,  and  usually  encrusted 
nearly  to  the  edge  of  the  cups  with  sponge,  etc.  Color  of  the  un- 
bleached coral  dark  brown. 

Height  of  corallites  "20  to  "SO ;  diameter  -15  to  '20 ;  depth  about  '05; 
some  of  the  patches  are  two  or  three  inches  across. 
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Panama  and  Pearl  Islands,  at  low-water  mark  in  rocky  pools,  and 
in  6  to  8  fathoms  on  base  of  Muricea, — F.  II.  Bradley ;  Acajutla,  San 
Salvador, — F.  H.  ]>radley  ;  Acai)ulco,--A.  Agassiz  ;  La  Paz, — J, 
Pederseii. 

This  species  resembles  the  preceding  more  than  any  other  species, 
but  may  easily  be  distinguished  by  the  deeper  calicles  and  more  un- 
equal septa,  which  are  more  strongly  toothed. 

Astrangia  costata  Vorriii.  op.  cit.,  p.  3a2. 

Coralla  consisting  of  from  one  to  four,  tui-biuate,  rather  high  cor- 
allites,  surrounded  by  a  very  thin  mural  expansion,  usually  encrusting 
dead  shells.  Cup  circular,  narrow  and  deep.  Septa  twenty-four  to 
thirty,  the  primaries  wide,  about  one-fourth  the  diameter  of  cup, 
rounded  and  subentire  at  the  toj),  perpendicular  and  toothed  within  ; 
the  others  similar,  but  successively  narrower,  with  sharp  teeth  through- 
out. The  septa  project  very  unequally,  giving  a  notched  a])pearancc 
to  the  margin  of  the  cups.  Walls  veiy  thin,  with  subequal,  elevated 
costae,  which  extend  to  the  base  and  on  the  basal  expansion.  The 
columella  is  very  small,  with  few  papillte.  Tlie  septa  within  the  cell  are 
thin  and  not  crowded,  the  spaces  between  them  being  greater  than 
their  thickness,  giving  them  a  loose  appearance.  Diameter  of  the 
cups  '08  to  '10  of  an  inch;  height  '10  to  '15. 

Panama,  on  dead  shells,  in  6  to  8  fathoms, — F.  II.  Bradley. 

This  is  very  distinct  from  all  the  others  and  approaches  PhyUaagia^ 

Astrangia  Pedersenii  Verriii,  sp.  nov. 

Coralla  composed  of  clusters  of  sub-turbinate  corallites,  connected 
by  thin  stolon-like  extensions,  often  arranged  in  linear  series  radiating 
from  the  center  of  the  cluster,  the  uuter  ones  oblique.  Corallites  not 
crowded,  the  largest  seldom  more  than  a  quarter  of  an  inch  high. 
Calicles  cup-shaped,  narrow  and  deej)  at  center,  with  a  thin  edge  and 
quite  open  interseptal  8|)ace8,  which  are  about  twice  as  broad  as  the 
septa.  Columella  very  narrow,  papillose.  Septa  thin,  miequal,  about 
3(i  in  the  largest  calicles;  the  primaries  are  about  twice  as  "wide  as 
the  tertiaries,  thin,  a  little  exsert,  the  summit  rounded  and  sharply 
denticulate,  the  inner  edge  nearly  perpendicular,  with  small,  prominent, 
palitbrin  teeth  toward  the  base;  secondaries  similar  but  a  little  nar- 
rower and  less  exert ;  those  of  the  third  and  fourth  cycles  very  thin 
and  narrow,  very  slightly  exsert,  the  edge  sloping  from  the  narrow 
summit  and  sharply  denticulate.  Walls  covered  with  about  30,  low, 
nearly  equal,  rather  distant,  granulous  costie,  often  encrusted  with 
nullij)ore,  etc. 
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Some  of  the  clusters  are  2  inches  across ;  the  corallites  *05  to  '25 
apart;  10  to  '25  high;  '10  to  '15  in  diameter ;  depth  of  cup  '06  to  '10 ; 
primaries  about  '0:^  broad ;  '02  exsert. 

La  Paz,  on  base  of  Eugorgia  nobilis^  in  4  to  6  fathoms, — J.  Peder- 
sen ;  Guaymas,  on  dead  shells, — Dr.  E.  Palmer  (Chicago  Acad.  ScL). 

This  species  resembles  A,  Ilaimei  more  than  any  of  the  other 
species,  owing  to  its  deep  open  calicles,  but  is  readily  distinguished 
by  its  decidedly  costate  exterior ;  by  the  broader  and  more  exsert 
primary  septa ;  and  especially  by  the  fewer  and  quite  unequal  septa 
and  wide  interseptal  chambers. 

Subgenus,   COBIiangia  Verrill. 

Corallites  united  together  laterally,  forming  small,  Astrsea-like, 
encrusting  masses,  sometimes  rising  into  lobes  in  the  middle.  Cali- 
cles angular  and  crowded.  Septa  without  distinct  paliform  t^eth 
at  base,  those  of  the  last  cycles  curved  towards  and  usually  united  to 
those  of  the  preceding  cycles.  Columella  small  or  moderate,  scarcely 
papillose,  composed  of  contorted  processes  originating  from  the  septa. 
Budding  takes  place  mostly  in  the  angles  between  the  corallites,  both 
around  the  margin  and  in  the  central  parts. 

Besides  the  following  species  this  group  includes  -.1.  hella  and  A, 
Maryhmdica  (Conrad  sp.),  from  the  later  tertiaries  of  the  eastern 
coast  of  the  United  States.  A.  Dance  Ag.  from  the  Virginian  fauna, 
and  A,  aatraeiformia  E.  and  H.,  from  the  Carolinian  fauna,  are  inter- 
mediate between  this  sub-genus  and  the  typical  species,  in  mode  of 
growth. 

Astrangia  (CGenangia^  conferta  Verriii,  sp.  nov. 

Coralla  encrusting,  forming  Astraea-like  crusts  with  an  uneven  surface, 
two  or  three  inches  broad  and  about  a  third  of  an  inch  thick  in  the 
middle,  consisting  of  crowded  prismatic  corallites,  intimately  united 
together  throughout  their  whole  length.  Calicles  deep,  narrow  at 
bottom,  angular,  often  oblique  and  expanded  on  one  side,  the  adjacent 
ones  separated  only  by  a  thin,  sharp  wall ;  interseptal  spaces  rathiT 
wide,  double  the  thickness  of  the  se])ta.  Columella  small,  composed 
of  rough,  iiTCgular,  oblique,  transverse,  and  more  or  less  contorted 
lamellae,  arising  from  the  inner  edges  of  the  septa,  the  upper  sur- 
face more  or  less  roughened  with  small  granules,  but  not  papillose. 
Septa  snbcqual,  in  three  cycles,  usually  24  in  the  largest  cells,  all  of 
tliem  thin,  very  narrow  at  the  top,  the  edge  sloping  to  the  columella 
or  somewhat  concave,  sharply  and  roughly  denticulate  throughout, 
without  distinct  paliform  teeth  at  base,  the  sides  with  few,  very  scat- 
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tercd,  small,  rough  granules;  priniHries  a  little  broader  and  more 
exsert  than  the  others ;  tertiaries  curved  toward  and  mostly  united  to 
the  secondaries,  about  midway  between  the  margin  and  center. 
Summit  of  the  walls  between  the  calicles  thin,  rough  with  the  project- 
ing ends  of  the  septa.  The  young  corallites  arise  chiefly  by  budding 
between  the  angles  of  the  older  cells,  both  in  the  central  parts  and 
around  the  margin,  where  the  calicles  are  oblique  and  strongly  ap- 
pressed  to  the  surface. 

The  larger  specimens  are  about  three  inches  across ;  thickness  vary- 
ing from  '15  to  *30  of  an  inch;  diameter  of  the  largest  calicles  about 
•20;  depth  '08  to  -12. 

Gulf  of  California, — J.  Pedersen  ;  Guaymas  on  dead  shells  of 
Stroinhiis  tjraciUor^  etc , — Dr.  E.  Palmer  (Chicago  Acad.  Science). 

This  species  is  more  nearly  allied  to  A.  Marylandica  and  A,  bella 
than  to  any  known  living  species.  The  former  differs,  however,  in 
having  but  12  distinct  septa  and  very  wide  interseptal  chambers;  the 
walls  are  thicker ;  the  septa  have  smaller  lateral  granules  and  more 
regular  teeth ;  and  the  columella  is  less  developed.  The  mode  of 
growth  and  union  of  tlie  corallites  is  the  same.  A,  bella  has  the  same 
number  of  septa  (24),  but  those  of  the  different  cycles  are  quite 
unequal.  It  also  has  considerable  resemblance  to  A,  Danm  and  A, 
astni-iformis  of  the  Atlantic  coast  of  the  United  States,  but  these 
have  papillose  columell^c  and  usually  36  septa,  which  are  closer  to- 
gether, not  so  strongly  granulous,  and  more  evenly  toothed,  while 
the  calicles  are  more  circular  and  the  corallites  are  generally  free 
laterally,  to  some  extent,  and  mostly  rise  above  the  intervening  sur- 
face of  the  ca?!nenehyma. 

The  close  relations  of  this  species  to  the  fossil  and  recent  species  of 
the  temperate  coasts  on  the  Atlantic  side,  together  with  the  occurrence 
of  certain  shells  that  are  apparently  identical  in  the  two  regions,  b;it 
found  neither  in  the  arctic  nor  in  the  tropical  regions  {Petricoln  pho- 
ladiformh^  etc.),  is  very  suggestive  of  a  former  connection,  perhaps 
in  early  tertiary  times,  between  the  two  oceans,  through  the  temperate 
parts  of  North  America. 

Phyllangia  Edw.  and  Haime. 

FhyWingia  Milne-Rdwards  and  J.  Uaime,  Ck)mpte8-rendu8  de  TAcad.  des  ScL,  zxrii,  p. 
497.  1848 ;  Ann.  des  Sci.  nat,  3^  g^r.,  xii,  p.  181,  1849 ;  Coralliairea,  ii,  p.  616, 1857. 

Coral  la  encrusting,  consisting  of  clusters  of  moderately  large, 
turbinate  corallites,  which  arise  by  budding  from  a  thin,  spreading 
expansion  of  the  basal  part  of  the  wall  of  the  parent  corallites.    The 
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caliclos  are  nearly  circular  unless  crowded, — ^though  oflen  appressed 
while  young, — and  deep  at  the  center.  Columella  often  mdimentary, 
wlien  most  developed  composed  of  rough,  irregular,  twisted  and  con- 
torted processes,  arising  from  the  inner  portion  of  the  septa  and 
uniting  at  the  center,  with  a  ragged  upper  surface.  Septa  very  un- 
e(|ual,  forming  three  or  four  cycles,  the  fifth  sometimes  imperfectly 
developed  in  some  of  the  systems ;  the  primaries  and  secondaries 
much  the  broadest  and  most  exsert,  with  the  summits  broad  and  en- 
tire, or  but  slightly  tlenticulated ;  within,  towanl  the  base,  thin  and 
usually  narrowed  and  then  expanded  again  into  a  slightly  marked 
paliform  lobe,  the  sides  strongly  granulated;  tertiaries  narrow  at 
8ummit  and  slightly  exsert,  the  edge  strongly  denticulatc^d ;  those  of 
the  fourth  and  fifth  cycles  narrow  and  thin,  with  denticulated  edgesi, 
those  of  the  fourth  otlen  joining  the  tertiaries  Walls  and  basal 
expansion  naked.  Costa)  usually  well  develoi>ed.  The  transverse 
dissepiments  are  few  and  simple. 

This  genus  differs  from  Astrnngia  chiefly  in  the  deeper  calicles, 
nidimentary  and  contorted  columella,  and  in  the  very  exsert,  sub- 
entire  primary  and  secondary  septa. 

Phyllangia  dispersa  VemU. 

PhyUangia  dispersa  Vcrrill,  Bulletin  Museum  of  Tonip.  Zoology,  i.  p.  47,  1864;  Pro- 
ceedings Boston  Soc.,  vol.  x,  p.  332,  18GG. 

Plate  IX,  figures  3,  3\ 

Corallites  cylindrical  or  turbinate,  very  unequal,  varying  in  height 
from  '10  to  '40,  and  in  diameter  from  -20  to  '30  of  an  inch,  and  either 
close  together  or  scattered  at  distances  of  "30  to  '50  of  an  inch,  but 
connected  together  by  a  continuous  expansion  from  the  enlarged  ba- 
sal portion  of  the  walls.  This  is  generally  rather  thin,  though  some- 
times forming  crusts  two  or  three  inches  broad,  the  surface  is  granuloos 
and  the  cost®  of  the  walls  extend  over  it  in  the  vicinity  of  the  cor- 
allites, gradually  fading  out  as  they  recede.  The  walls  are  compact, 
finely  granulous,  covered  with  low,  rounded,  unequal  costs,  those 
corresponding  to  the  principal  septa  often  becoming  cristifoim  and 
denticulate  toward  the  summit.  Calicles  deep  at  center,  with  con- 
spicuous, deep  interseptal  chambers,  giving  an  oi>en  appearance. 
Septa  very  unequal ;  the  primaries  are  broad,  much  exsert  (about  '10 
of  an  inch),  somewhat  recurved  outwardly,  the  inner  edge  usually 
perpendicular  or  overarching,  the  end  broadly  rounded,  sometimes 
arcuate,  entire  or  minutely  denticulate,  thin  at  the  inner  edge,  thick- 
ened outwardly ;  the  inner  edge  usually  recedes  toward  the  base,  which 
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often  rises  into  a  slight,  denticulated  paliform  lobe,  before  joining  the 
columella  processes ;  the  secondaries  arc  similar,  in  adult  corallites,  but 
are  considerably  narrower  and  only  rise  about  two  thirds  as  high 
above  the  margin  of  the  wall ;  the  tertiaries  are  strongly  denticulate 
antl  very  thin,  narrow  in  their  upper  part,  and  project  but  slightly 
above  the  wsill,  but  the  basal  portion  is  broad  and  usually  joins  the 
columella,  or  unites  with  the  secondaries  before  reaching  it ;  those  of 
the  fourth  cycle,  and  of  the  fifth  when  present,  are  very  thin  and 
narrow,  scarcely  exsert,  exteriorly  usually  united  laterally  to  those  of 
the  i)riiicipal  cycles,  with  the  inner  edges  sometimes  united  to  the 
tertiaries.  All  the  septa  have  their  sides  covered  with  sharp  granula- 
tions. Columella  oft^n  rudimentary,  while  in  other  corallites  of  the 
same  cluster  it  is  pretty  well  developed,  though  occupying  a  small 
area  (usually  less  than  a  fourth  of  the  diameter  of  the  calicle),  it  is 
composed  of  coarse,  rough,  contorted  processes,  originating  from  the 
inner  edges  of  the  septa,  with  irregular  openings  and  a  rough  uneven 
surface. 

Panama  and  Pearl  Islands,  on  rocks  in  pools  at  low-water  mark, 
and  on  the  base  of  Muricefi  in  6  fathoms, — F.  H.  Bradley;  Panama, — 
A.  Agasisz;  Gulf  of  Nicoya, — J.  A.  McNiel. 

Ulangia  E<lw.  and  Haime. 

Oukingia  Milno-Rdwards  and  J.  Haime,  Comptoft-rendus  do  TAcad.  dcs  Sci..  zzriif 

p.  497,  1848;  Aniialert  des  ScL.  nat,  Seger.,  xii,  p.  182,  1849. 
Via  gia  Edw.  and  II.,  Coralliaircs,  vol.  ii,  p.  G17,  1857. 

Coralla,  so  far  as  observed,  simple,  consisting  of  solitary  corallites 
distantly  scattered  over  dead  shells,  stones,  etc.,  without  any  apparent 
connection,  or  entirely  isolated.  The  corallites  are  low,  broad,  sub- 
circular,  and  unusually  large  for  the  family.  The  calicles  are  mod- 
erately deep,  or  shallow,  with  a  broad  bottom  occupied  by  a  well- 
developed  papillose  columella.  Septa  numerous,  usually  in  five  com- 
plete cycles,  unequal,  all  with  sharply  granulous  sides,  with  the  inner 
portion  divided  into  numerous  small  prominent  teeth,  which  blend 
with  the  papillae  of  the  columella.  The  primary  and  secondary  septa 
are  much  broa<ler  and  more  elevated  in  their  outer  part,  with  broadly 
rounded  summits,  which  are  usually  subentire,  but  sometimes  incised  ; 
the  other  sei>ta  are  all  strongly  denticulate  at  summit ;  those  of  the 
last  cycle  very  narrow  and  thin.  The  wall  is  covered  at  base  with  an 
imperfect  epitheca  and  usually  much  encrusted  with  Bryozoa,  NuUi- 
pora,  etc. ;  above  this  it  is  naked  and  more  or  less  costate.  The 
transverse  dissepiments  are  few  and  oblique,  close  to  the  base. 
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This  genus  is  like  a  gigantic  Astrangh^  except  that  the  corallit^s 
are,  apparently,  always  quite  separate,  and  the  principal  septa  are 
usually  more  nearly  entire  at  the  summit.  PhyUangia  has  a  smaller 
columella,  which  is  not  papillose,  and  the  septa  are  fewer,  narrow,  and 
very  exsert,  with  nearly  entire  edges,  while  the  calicles  are  narrow 
and  deoj). 

The  following  and  TT,  Stokesiana  Edw.  and  Haime,  from  the  Phil- 
ippines, are  the  only  species  know^n. 

Ulangia  Bradley!  VemU. 

Ulangia  Braileyi  Verrill,  Proceedings  Boston  Soc.  of  Natural  History,  x.  p.  333,  1866. 

Plate  IX,  figure  10. 

Corallites  low,  broad,  subcircular  or  elliptical,  with  the  base  as 
broad  as  the  margin,  generally  quite  isolated,  sometimes  two  or  more 
are  placed  1  '5  to  3  inches  apart,  which  were,  possibly,  once  connected 
by  a  thin,  or  entirely  soft,  basal  expansion,  that  has  since  disappeared. 
Calicle  generally  quite  shallow,  sometimes  moderately  deep  and  cup- 
shaped.  Columella  well  developed,  but  not  large,  usually  occupying 
less  than  a  quarter  of  the  breadth  of  the  calicle,  its  surface  crowdedly 
covered  with  small  prominent,  spinulose  papillae,  which  blend  insensi- 
bly with  the  similar,  rough,  papilliform  teeth,  arising  from  the  inner 
edges  of  the  septa ;  the  surface  of  the  columella  is  usually  concave. 
Septa  in  five  complete  cycles ;  those  of  the  fifth  are  mostly  quite  nai^ 
row,  thin,  lacerately  toothed ;  all  others  have  the  outer  part  suddenly 
rising  and  more  or  less  exsert,  according  to  their  cycles,  the  inner 
portion  thin,  gradually  sloping  inward  and  sometimes,  in  large  speci- 
mens, almost  horizontal,  most  of  them  extending  inward  to  the 
columella,  but  many  of  those  of  the  fourth  cycle  joining  those  of  the 
third  before  reaching  the  columella ;  all  have  the  sides  covered  with 
small,  sharp,  spine-like  granules,  and  the  inner  portion  with  the  edge 
divided  into  prominent,  rough,  papilliform  teeth ;  the  primaries  are  a 
little  thicker  than  the  rest,  and  broader  throughout,  the  outer  portion 
rising  almost  perpendicularly  from  the  inner,  broadly  rounded  or 
subtruncate  at  summit,  considerably  exsert,  the  edge  subentire  or 
minutely  denticulate,  rarely  deeply  incised;  the  secondaries  are 
similar  to  the  primaries,  but  a  little  thinner  and  narrower,  with  the 
owXqt  portion  somewhat  less  exsert  and  the  edge  more  frequently 
toothed ;  the  tertiaries  are  considerably  narrower  than  the  secondaries, 
with  the  outer  portion  narrow  and  less  distinct  from  the  inner,  only 
slightly  exsert,  and  deeply  divided  into  sharp,  or  rough,  lacerate  and 
blunt  teeth ;  those  of  the  fourth  cycle  are  similar  to  those  of  the 
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third,  but  a  little  narrower  and  less  exsert,  with  the  edges  still  more 
rough  and  lacerated.  The  wall  is  thin,  usually  covered  nearly  and 
sometimes  quite  to  the  summit  with  an  epitheca,  which  is  thickly 
encrusted  below,  but  usually  has  a  distinct,  thin  upper  edge,  above 
this  the  wall  is  usually  feebly  costate,  the  costse  and  outer  edges  of 
septa  roughly  granulous  or  denticulate.  In  a  vertical  section  the 
septa  are  roughly  granulous,  and  perforated  near  the  inner  margin  with 
irregular,  rounded  openings ;  the  dissepiments  are  few  and  confined 
to  the  basal  portion,  irregular,  and  quite  oblique.  In  a  transverse 
section  near  the  base  the  interseptal  chambers  are  divided  by  two  or 
three  of  the  oblique  dissepiments. 

One  of  the  largest  specimens  is  '63  of  an  inch  broad ;  '25  high  to 
edge  of  cup;  the  primary  septa  '06  exsert;  the  cup  '12  deep;  the 
columella '10  broad.  Another  specimen  is  '56  broad;  '34  high,  to 
margin ;  the  cup  '26  deep ;  the  primary  septa  '05  exsert.  An  ellipti- 
cal one  is  '50  by  "40  in  diameter ;  '30  high ;  the  primary  septa  '06 
exsert;  the  cup  '15  deep;  the  columella  about  MO  broad.  The  largest 
specimen  is  *85  broad  at  base ;  while  the  calicle  is  but  *65  broad  and 
•20  deep. 

Panama,  in  rocky  pools  at  low-wat6r  mark,  and  Pearl  Islands 
on  the  bases  of  Gorgonice  and  on  Spondyli  in  6  to  8  fathoms, — F.  H. 
Bradley. 

Family,  Caryophyllid^  Verrill. 

IkirhinolicUB  (para)  Edwards  and  Haime,  Annales  des  ScL  nat,  3«  ser.,  iz,  p.  211,  1848  ; 

Coralliaires,  ii,  p.  7,  1857. 
Cyaihiiice  Kdw.  and  Huimc,  Annales  des  ScL  nat,  ix,  p.  286,  1848. 
CaryophyUiruE  fidw.  and  Hainit>,  Coralliaires,  ii,  p.  9,  1857. 

Coralla  always  simple  at  maturity.*  Calicles  cup-shaped,  mostly 
circular  or  elliptical.  Septa  rather  numerous,  in  several  unequal 
cycles,  with  the  edges  entire  or  nearly  so,  except  at  the  inner  edge, 
which  is  sometimes  divided  into  paliform  teeth.  One  or  more  cycles 
of  pali  in  front  of  the  septa.  Interseptal  chambers  open  irom  the 
bottom.     Transverse  dissepiments  rudimentary  or  wanting. 

The  TurhlnolidcB  of  Edwards  and  Haime,  united  chiefly  by  the 
negative  character  of  lacking  dissepiments,  do  not  appear  to  consti- 
tute a  homogeneous  group.  Some  of  the  genera,  like  Flabdluni^ 
Rhizotrochxis^  Placotroehus^  etc.,  seem  to  be  most  nearly  allied  to 


*  According  to  Mrs.  Tliyioe  (Annals  and  Mag.  Natural  History,  iii.  p.  449,  18'i9), 
CaryophyUia  Smithii  undorgocs  repeatedly,  while  still  young,  complete  flssiparity,  the 
resulting  portions  becoming  entirely  free  and  circular.  This  remarkable  observation 
needs  confirmation,  however. 

Tbaks.  Connecticut  Acad.,  Vol  I.  66  Dsa,  1870. 
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the  simple  Eusrnilidw  ( TVochosmUiacecB  E.  and  IL).  The  soft  parts 
of  Flabellum^  so  far  as  known,  agree  more  closely  with  those  of 
the  H/uaniilidcB  than*  with  those  of  Caryophyllia  and  Paracyathus^ 
while  in  this  respect  the  latter  genera  agree  very  closely  with  the 
AstrangidcB^  to  some  of  which,  indeed,  they  are  evidently  closely 
allied.  Syndepas  Lyman,  and  Phyllangia  E.  and  H.,  so  closely 
resemble  some  of  the  Caryophyttld<e  that,  did  they  not  form  basal 
stolons,  they  might  readily  be  taken  for  members  of  that  family. 
Tlie  corallites  of  some  of  the  Oculinidte  {Lophohelia  etc.),  also  closely 
resemble  some  of  the  TuTbinolidne.  I  have,  therefore,  thought  it 
best  for  the  present  to  divide  the  group  into  two  families,  correspond- 
ing to  the  subfamilies  of  Edwards  and  Ilaime,  although,  when  the 
living  polyps  shall  have  been  carefully  studied  in  all  the  recent  genera, 
it  may  be  found  that  the  families  are  not  correctly  limited. 

The  genera  of  which  the  relations  are  most  in  doubt,  are  the  typical 
TurbinolinvB  of  Edwards  and  Haime  {Turhinolia^  SphenotrochiM^ 
Di'scotrochus,  Desmophyllum,  etc.).  It  is  possible  that  these  belong 
with  Caryophyttidix  to  the  OculincLceay  while  the  FlabeUbicK  may 
alone  belong  to  the  Astrtvacea  near  Eiiamilidoe.  This  cannot  be 
determined  satisfactorily  until  the  living  polyps  of  some  of  these 
genera  have  been  thoroughly  studied. 

ParacyathuS  Kdw.  and  Haime. 

Paracyaihtu  Edwards  and  Haime,  Ann.  des  Sci.  nat,  3    8<5r.,  ix,  p.  318,  1848; 
Goralliairea,  ii,  p.  52,  1857. 

Corallum  cylindrical  or  turbinate,  attached  by  a  broad,  expanded 
base  Wall  naked,  costulate.  Calicle  cup-shaped.  Septa  numerous, 
in  four  or  five  cycles,  unequal,  the  summits  rounded  and  little  exsert 
Columella  concave,  composed  of  prominent,  elongated,  papilliform 
processes,  connected  with  the  internal  edges  of  the  septa.  Pali 
numerous,  in  several  series  at  unequal  distances  from  the  center,  those 
of  the  primary  cycle  farthest  inward ;  they  arise  from  the  inner 
edges  of  the  septa  of  all  the  cycles  except  the  last,  or  next  to  the 
last,*"  and  are  similar  to  the  processes  of  the  columella. 


*  According  to  Edwards  and  Haime  thej  exist  before  the  septa  of  all  the  cycles, 
except  the  next  to  the  last,  and  those  are  larger  which  belong  to  the  younger  cycles. 
But  in  the  thi-ee  following,  and  mnny  other  species,  they  exist  before  all  the  septa 
except  those  of  the  last  cycle,  and  those  in  front  of  the  primaries  are  largest  Even 
in  the  figure  of  P.  Stokesii  by  Edwards  and  Haime,  pali  are  wanting  only  in  front  of 
the  last  cycle  of  septa. 
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Paracyathus  caltha  Vemii. 

ParacyalOiius  OaUha  Verrill,  Proc.  Boston  Soc  Nat.  HistOTy,  zii,  p.  394,  1869. 

Plate  IX,  figures  9,  9». 

Corallum  turbinate,  with  an  expanding  base ;  pedicle  about  one- 
half  the  width  of  the  summit.  CostsB  corresponding  to  all  the  septa » 
prominent  near  the  margin  of  the  cup  and  dentate ;  below  represented 
only  by  lines  of  granules.  Calicle  cup-shaped,  elliptical  with  flattened 
sides,  the  ratio  of  the  axes  as  100 :  140 ;  the  summit  of  the  longer  axis  is 
somewhat  lower  than  that  of  the  shorter.  Septa  in  five  regular  cycles ; 
those  of  the  first  and  second  subequal,  rather  broad  and  stout,  thick- 
ened uniformly,  rounded  at  the  summits,  projecting  about  '02  of  an 
inch,  finely  granulated  on  the  sides.  The  other  septa  are  equidistant 
and  diminish  regularly  in  width  and  height,  the  last  being  thin  and 
narrow.  Columella  formed  by  numerous  stout,  styliform  processes, 
rounded  at  tip,  not  crowded.  The  pali  are  similar  in  size,  but  more 
prominent  and  flattened,  increasing  in  height  as  the  septa  diminish, 
their  inner  edges  denticulate.  They  are  present  before  all  the  septa 
except  those  of  the  fifth  cycle. 

Height  of  largest  specimen  '50  of  an  inch ;  diameter  *46  by  '32 ; 
depth  of  cup  '20  of  an  inch. 

Monterey,  California, — J.  Xantus,  (Museums  of  Smithsonian  In. 
stitution  and  Yale  College). 

Paracyathus  Steamsii  Verriii,  op.  cit,  p.  893. 

Corallum  with  an  expanded  base,  above  which  it  is  somewhat  con- 
stricted, and  then  expands  rapidly  to  the  edge  of  the  broad,  shallow 
cup,  which  is  broad-oval  in  form,  the  edge  bent  into  slight  lobes  or 
undulations.  Exterior  of  the  wall  with  very  numerous,  prominent 
subequal,  scabrous  costal,  which  extend  from  the  summit  to  the  outer 
edge  of  the  base  ;  on  the  basal  portion  three  or  five  smaller  ones  often 
alternate  with  one  more  prominent ;  toward  the  summit  some  of  them 
have  a  tendency  to  rise  into  crests ;  all  are  covered  with  several  series 
of  small,  sharp  granulations,  similar  to  those  on  the  sides  of  the  septa. 
Five  complete  cycles  of  septa,  with  some  small  ones  in  some  of  the 
systems  belonging  to  the  sixth  cycle,  so  that  the  whole  number  is 
about  one  hundred  and  twenty.  The  primary  and  secondary  septa 
are  considerably  broader  than  the  others,  broadly  rounded  and  some 
what  exsert  at  summit,  narrowed  toward  tlie  base  and  divided  into 
two  or  three  unequal,  broad,  stout,  paliform  teeth,  which  are  rough 
and  lacerately  spinulose  at  summit,  and  covered  on  the  sides  with 
coarse,  rough  granulations.     The  septa  of  the  two  succeeding  cycles 
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are  successively  narrower,  thinner,  and  less  exsert,  with  similar  but 
smaller,  rough,  paliform  teeth.  The  septa  of  the  fifth  cycle  are  nai^ 
row  and  destitute  of  palL  Columella  small,  papillose,  the  papillae 
numerous,  slender,  prominent,  lacerately  spinulose  at  summit. 

Height  '60 ;  diameter  of  narrowest  part  '38  by  '60 ;  diameter  of 
cup  '50  by  '72  ;  depth  of  cup  '25  of  an  inch. 

Monterey,  California, — Robert  E.  C.  Steams.     One  specimen. 

Paracyuthus  humilis  Vemii,  sp.  nov. 

Corallum  small,  cylindrical,  about  as  wide  at  base  as  summit.  Wall 
thin,  feebly  costate,  except  near  the  margin  of  the  cnp,  where  the 
costse  become  thinner,  more  elevated,  and  granulous.  Calicle  rather 
shallow,  with  a  sunken  center.  Columella  small,  composed  of  rather 
open,  contorted  processes,  with  an  irregular,  papillose  surface.  Septa 
in  four  cycles ;  the  primaries  and  secondaries  subequal,  with  the  inner 
edge  perpendicular  and  the  summits  broadly  rounded  and  considera- 
bly exsert ;  those  of  the  third  and  fourth  cycles  much  thinner  and  nar- 
rower, and  very  little  exsert ;  all  the  septa  have  their  sides  strongly 
and  roughly  granulated.  Pali  prominent  and  rather  slender,  subequal, 
a  few  of  them  divided  into  two  parts,  most  of  them  with  irregular 
sides  from  which  are  developed  small  rough  lobes,  projecting  in  various 
directions.     Tliere  are  no  pali  in  front  of  the  se])ta  of  the  fourth  cycle. 

Height  of  the  largest  specimen  '20 ;  breadth  '22 ;  depth  of  calicle 
•07 ;  the  primary  septa  are  '06  broad  and  project  '06;  diameter  of  the 
columella  '06  of  an  inch. 

Pearl  Islands, — F.  H.  Bradley. 

Bathycyathus  Edw.  and  Haime. 

Bathycyaihua  M.  Edw.  nnd  J.  Haime,  AnxL  des  Sci.  naturelles,  ^^  s^r.,  ix,  p.  294, 
1848;  Coralliaires,  ii,  p.  22,  1857. 

Corallum  simple,  elongated,  attached  by  a  broad  base.  Costas  fine, 
close,  and  simple.  Calicle  elliptical,  very  deep.  Columella  slightly 
developed,  composed  of  irregular  processes.  Septa  well  developed,  in 
five  cycles  (in  the  known  species) ;  those  of  the  last  cycle  more  devel- 
oped than  those  of  the  preceding  one,  towards  which  they  closely 
approach  exteriorly;  primaries  and  secondaries  about  equal.  Pali 
narrow  and  elevated,  in  a  single  circle  around  the  columella. 

Two  species  of  this  genus,  besides  the  following,  are  known: 
B,  Indicus  Edw.  and  H.  is  from  the  Island  of  Juan  Fernandez,  at  the 
depth  of  80  fathoms ;  JB,  Sowerbyi  Edw.  and  H.  is  from  the  upper 
Cretaceous  green-sand,  Wiltshire,  England. 
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BathycyathuB  Chilensis  Edw.  and  Haime. 

Annales  des  Scl  nai.,  3«  s^r.,  iz,  p.  294,  PL  9,  fig.  6, 1848;  Ooralliaires,  ii,  p.  23, 1857. 

Corallum  with  the  calicle  subelliptical ;  the  ratio  of  the  axes  as 
100  :  166;  the  Bummits  of  the  small  axis  a  little  reentrant  and  more 
elevated  than  those  of  the  large  axis,  which  ai^  rounded.  Columella 
oblong,  reduced.  Septa  very  close,  very  little  thickened  externally 
and  becoming  very  thin  within,  with  the  faces  covered  with  numerous, 
very  fine  grains,  disposed  in  series  parallel  to  the  edge.  Pali  very 
thin,  covered  with  extremely  prominent  grains,  with  the  internal  edge 
a  little  fiexuous. — (Edw.  and  Haime). 

Height,  '40""" ;  larger  axis  of  the  calicle,  '25 ;  smaller,  '16 ;  depth 
of  fossette,  'IS. 

Coast  of  Chili, — Gay. 

Family,  Tubbinolid^  Edw.  and  Haime  (restricted). 

JktrbinolinoB  Edw.  and  Haime,  Ann.  des  Sci.  nat,  iz,  p.  235 ;    Coralliaries,  ii,  p.  95, 
1H57. 

The  genera  referred  to  this  group  are  distinguised  by  the  entire 
absence  of  pali,  and  generally  by  the  very  open  appearance  of  the 
chambers  between  the  septa.  It  includes  two  groups,  or  sub-families, 
already  referred  to  on  page  636 :  the  TurbinolifKf^  in  which  there  is 
no  epitheca  and  the  calicles  are  generally  circular ;  and  FlaheUinoBy  in 
which  the  wall  is  completely  covered  by  a  pelicle-like  epitheca,  and 
in  which  the  calicles  are  usually  ellipticaL 

Desmophylluxn  Ehrenberg. 

DeamophyUum  Ehrenberg,  CoralL  des  rothen  Meeres,  p.  75, 1834;  Edw.  and  Haime; 
Ann.  des  Scl  nat,  ix,  p.  252,  1848;  Ooralliaires,  ii,  p.  76,  1857. 

Corallum  simple,  elevated,  attached  by  an  encrusting  base.  Wall 
naked,  usually  smooth  below  and  costate  or  crested  near  the  summit. 
Calicle  very  deep  at  center,  without  a  columella.  Septa  broad,  much 
exsert,  generally  curved  outward. 

This  genus  includes  several  living  species  from  the  West  Indies ; 
Mediterranean ;  Atlantic  coasts  of  Europe ;  Japan ;  and  the  following 
from  South  America.  It  also  occurs  in  the  Miocene  of  southern 
Europe. 

Desmophylllini  Cuniillgii  Edw.  and  Haime. 

DesmophyUum  Cumingii  Edw.  and  Haime,  Ann.  des  ScL  nat,  3^  s^r.,  ix,  p.  254,  PL 
7,  fig.  11,  1848;  Coralliaries,  ii,  p  77,  1857. 

This  species  differs  from  D.  criatagaUi  in  this  that  it  is  much  less 
elongated,  and  fixed  by  a  large  and  scarcely  curved  base.     Ratio  of 
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the  axes  as  100  :  167.  The  septa  are  proportionally  less  projecting, 
and  one  can  distinguish  on  their  sides  lines  of  fine  and  very  scattered 
grains,  parallel  to  the  superior  edge ;  the  fosette  of  the  calicle  is  still 
more  narrow. 

Ildght,  40  niillim. ;  longer  axis  of  the  calicle,  26 ;  smaller  axis, 
19;  the  primary  septa  project  5. — (Edw.   and  Haime). 

Pacific  coast  of  South  America, — H.  Cuming. 

This  specicH  I  have  not  seen,  and  therefore  reproduce  the  descrip- 
tion given  by  Edwards  and  Ilaime. 

As  it  was  collected  by  Mr.  Hugh  Cuming,  it  probably  belongs  to 
the  Paitumian  fauna. 

Suborder,  FUNGACEA  Verrill. 

FungidfB  (family)  FAw.  and  Huime,  Corall.,  iii.  p.  1 ;  +  Mendinacecr  (tribe)  op.  ciL,  ii, 
p.  G27 ;  +  Eckinoporince  (subfamily)  op.  cit.,  p.  G21 ;  +  Siderastrcta^  and  some  other 
(^ncra  referred  to  AatnjtidtE. 

Fungacea  \ QT\\\\.  Proceedings  Ebscx  Institute,  iv,  p.  14<),  1865;  American  Journal 
of  Science,  vol.  xl,  p.  12«,  1865. 

Poly])s  short,  and  broad,  not  exsert,  either  simple,  or  becoming  com- 
pound by  marginal  budding,  rarely  by  fissiparity;  in  compound 
species  the  in  ividual  polyps  are  usually  not  clearly  separated  by 
definite  walls,  the  septa  of  adjacent  cells  blending.  Tentacles  various 
in  number  and  form,  usually  short  and  lobe-like,  or  bilobed,  often 
rudimentary  or  wanting.  Coralla  generally  broad  and  low,  in  com- 
p'  und  species  usually  foliaceous  or  encrusting,  the  growth  chiefly 
centrifugal,  the  se)>tal  system  composing  the  chief  part  of  the  coral. 
Walls  imperfectly  developed,  often  rudimentary  or  wanting,  when 
present  usually  forming  the  basal  or  attached  portion.  Interseptal 
chambers  generjilly  open  from  top  to  bottom,  though  mostly  partially 
interrupted  by  transverse  bars  or  trabieuhe,  which  unite  adjacent 
septa ;  but  sometimes  crossed  by  well  formed  dissepiments,  as  in 
Pavonia  and  Siderastrcea. 

Family,  FuxaiDiB  Dana  (restricted). 

Fungida  (pars)  Dana,  Zoopliytes  U.  S.  Ezpl.  Exp.,  p.  283,  1846. 

Fungince  (subfiiniily)  Edw.  and  Haime,  Ann.  des  Sci.  nat,  3«  ser,  xv,  p.  75,  1861 ; 

Coralliaires,  iii,  p.  4,  1860. 
Ftingidai  Verrill,  Proc.  Essex  Inst,  iv,  p.  146,  1865. 

Coralla  simple  or  compound,  free  or  attached,  low  and  broad, 
the  compound  forms  often  foliaceous.  Walls  basal,  little  developed, 
often  strongly  costate,  perforated  by  irregu  ar  openings,  destitute  of 
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epitheca.  Septa  dentate,  low,  widely  spreading,  in  simple  species  very 
numerous,  in  compound  ones  often  but  few.  Interseptal  chambers 
crossed  by  transverse  trabiculie.     Costa)  cchinulate,  often  spinose. 

In  some  compound  genera  the  polyps  are  of  two  or  more  kinds,  the 
lateral  or  secondary  ones  often  very  imperfectly  developed,  but  the 
central,  primary  polyp,  even  in  these,  has  the  essential  structure  of 
the  typical  forms. 

Fungia  Lamarck. 

Fungia  (pars)  Lamarck,  Syst  dos  animaux  sans  vert,  p.  369  1 801 ;  Hi^t  Anim.  sans 
vert,  ii,  p.  236.  1816;  2^^  ed.,  p.  369,  1836;  Ehren»)erg,  CoralLdoB  rotheo  Meero«, 
p.  48,  1834. 

Fangia  Dana,  Zoophytes  U.  S.  ExpL  Kzp.,  p.  287,  1846;  Edw.  and  Haime,  Ann.  des 
Sci.  nat,  3«  ser,  zv,  p.  76,  1851 ;  Goralliaries,  iii,  p.  5,  1860. 

Corallum  simple,  circular  or  nearly  so,  while  young  turbinate  and 
attached  by  a  narrow  base;  the  outer  marn^in  growing  outward 
rapidly  and  becoming  horizontal  or  revohite,  the  pedicle  breaks  oflF 
and  the  coral  afterward  remains  free,  resting  upon  the  flat  or  concave 
basal  surface,  formed  by  the  wall,  which  in  life  is  completely  covered 
by  a  lime-secreting  membrane,  by  which  the  scar  of  adherence  is  soon 
obliterated.  Wall  more  or  less  perforated  by  irregular  openings, 
especially  near  the  margin,  covered  with  radiating  costa3,  which  are 
denticulate  or  even  spinose.  Septa  very  numerous,  unequal;  the 
principal  ones  high  and  thickened  near  the  central  fosette,  those  of 
the  later  cycles  broadest  near  the  margin,  becoming  thin  and  uniting 
together  toward  their  inner  edges,  usually  with  a  more  or  less  marked 
tentacular  tooth  at  the  points  where  they  become  narrower.  Central 
fosette  small.     Columella  little  developed,  trabicular. 

This  genus  is  represented  by  many  large  and  fine  species,  several  of 
them  becoming  more  than  a  foot  in  diameter,  in  the  Indo-Pacific 
fauna.  These  species  abound  in  the  shallow  lagoons  of  the  Feejee 
and  Society  Islands,  Khigsmills,  Phillipines,  and  throughout  the  tropi- 
cal parts  of  the  central  Pacific  and  Indian  Oceans,  extending  on  the 
coast  of  Africa  from  Zanzibar  to  the  coral  reefs  of  the  Red  Sea.  In 
the  Atlantic  Ocean  none  have  hitherto  been  found,  unless  a  small  uu- 
described  species,  dredged  by  Mr.  Pourtales,  of  the  U.  S.  Coast  Sur- 
vey, at  a  great  depth  between  Florida  and  Cuba,  really  belongs  to 
this  genus. 

The  following  is  remarkable  as  the  only  species  hitherto  discovered 
on  the  Pacific  coast  of  America.  It  appears  to  be  very  local  in  its 
habitat,  having  been  as  yet  found  only  at  one  small  island. 
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Fimgia  elegans  VerriiL 

Fungia  eiegana  Verrill,  Amer.  Journal  of  Sdence.  2d  ser,  xlix,  p.  100,  Jan.  1870. 

Phite  X,  figures  1  and  2. 

Corallum,  when  young,  regular  and  round,  often  becoming  slightly 
oval ;  when  adult,  usually  more  or  less  angular,  the  edge  plicate<l, 
forming  six  to  twelve  lobes.  The  upper  surface  becomes  very  convex 
in  mature  specimens  and  the  lower  surface  dee])ly  concave  and 
covered  with  very  numerous,  fine,  subequal,  elevated  costse,  which  are 
finely  dentate  on  the  outer  half^  becoming  nearly  entire  and  very  faint 
toward  the  center,  which  usually  shows  the  scar,  where  it  was  at- 
taciiod  when  young.  Septa  thick  and  rather  crowded,  very  unequal, 
the  six  primaries  very  prominent  and  thick  at  the  inner  end ;  tho!$e  of 
succeeding  cycles  successively  shorter  and  less  elevated.  Edges  of 
septa  unevenly  crenulate,  or  finely  dentate.  Columella  slightly  de- 
veloped, loosely  spongy ;  median  fosette  small,  narrow,  elongated ;  the 
two  septa  in  the  direction  of  its  longer  diameter  much  less  elevated 
and  thinner  than  the  rest.  Trabiculse  stout,  conspicuous,  often  coales- 
cing into  continuous  transverse  plates. 

The  smallest  unattached  s])ecimens  are  '90  of  an  inch  broad  by  *35 
high  ;  ordinary  specimens  are  about  1  90  broad  by  1  -10  high ;  some 
of  the  largest  2-25  by  116  ;  2-35  by  1*20 ;  2*40  by  1-26  ;  2-56  by  I'll. 

Near  La  Paz, — J.  Pedersen. 

Of  this  small  but  very  interesting  species  Capt.  Pedersen  has  sent 
more  than  one  hundred  specimens,  all  of  which  came  from  a  single 
locality. 

Family,  Agaricid^  VerriiL 

FungidcF  (pare)  Dana,  Zoophytes  U.  S.  Expl.  Eitp.,  p.  283,  1846. 

LophoseriruB  Edw.  and  Haime,  Goniptes-rendus  de  I'Acad.  des  Sci.,  zxix,  p.  71, 1849. 

Ij>phostTinm  (pare)  Edw.  and  Haimo,  Ann.  des  Sci.  nat,  3«  ser.,  xv,  p.  101,  lb51; 

Coralliairos.  iii,  p.  35,  1860. 
lytpfiaseridcB  Vorrill,  I*roc.  Essex  Inst,  iv,  p.  146,  1866. 

Coralla  simple  or  compound.  Wall,  and  basal  disk  of  compound 
species,  compact,  imperforate,  costate.  Cost®  generally  nearly  equal, 
seldom  echinulate  or  dentate.  Septa  compact,  usually  few,  low,  pro- 
longed outwardly,  extending  between  adjacent  cells.  In  compound 
species  the  coral  is  generally  encrusting,  or  thin  and  foliaceous,  the 
polyps  covering  one  or  both  sides  of  the  foliie,  and  budding  chiefly 
around  the  margins,  from  the  prolonged  septal  systems.  The  cells  are 
not  Sv^parated  by  definite  walls.  In  some  genera,  however,  like  J^avo- 
ni I  and  Siderastra^i^  the  coral  forms  more  or  less  thickened  plates,  or 
even  globular  masses,  while  the  interscptal  chambers  have  transverse 
dissepiments,  as  well  as  trabiculse. 
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Since  LophoserU  is  a  late  synonym  of  Pavonia  it  is  undesirable  to 
use  it  for  the  derivation  of  the  fiimily  name.  Pavonidce  is  in  nse  in 
ornithology. 

Pavonia  Lamarck. 

Pavonia  (para)  Lamarck,   Sjst  des  animaux  sans  vert.,  p.  372,  1801 ;  Hist'nat.  des 

anim.  s^ins  vert,  ii,  p.  238,  1816;  2nd  edit,  ii,  p.  376. 
Pavonia  Ehrenberg,  Ck>ralL  des  rothen  Meeres,  p.  104,  1834;  Dana,  ZoophjteB  U.  S. 

EzpL  Exp.,  p.  319,  1846. 
Lophoaeris  Edw.  and  Haime,  Compte^rendus  de  TAcad.  den  ScL,  xxix,  p.  72,  1849 ; 

Ann.  des  Sci.  nat,  3^  son,  zv,  p.  121,  1851;  Coralliaires,  iii,  p.  65,  1860. 
Pavonia  Yerrill,  Bulletin  Mus.  Gomp.  Zoology,  i,  p.  64,  1864 ;  Proc.  Essex  Inst.,  y, 

p.  45,  1866. 

Coralla  compound,  adherent,  encrusting  or  foliaceous,  generally 
with  rising  crests,  folia),  or  lobes  of  various  kinds ;  sometimes  thick 
and  massive,  often  thin  and  delicate.  The  foliaceous  forms  usually 
have  both  surfaces  covered  with  polyps,  but  some  of  the  horizontally 
spreading  species  are  foliaceous  near  the  edge,  with  polyps  only  on 
the  upper  side,  the  lower  side  being  naked  and  finely  costulate. 
Polyp-cells  scattered,  clearly  defined,  but  not  separated  by  distinct 
walls,  the  adjacent  ones  united  by  prolongations  of  the  septa. 

Columella  tubercular,  sometimes  rudimentary.  Septa  few,  gene- 
rally more  or  less  thickened.  Dissepiments,  in  the  thick  species,  well 
developed ;  in  the  thinner  ones  represented  only  by  trabiculsB. 

The  name,  Pavonia^  was  rejected  by  Edwards  and  Haime  because 
Hubner  used  it  among  insects  in  181 6,  but  they  overlooked  the  i'act 
that  the  genus  was  first  established  in  the  earlier  work  of  Lamarck, 
published  in  1801. 

This  genus  has  nearly  the  same  distribution  as  Fungia.  It  is  found 
throughout  the  tropical  regions  of  the  Pacific  and  Indian  Oceans, 
from  the  west  coast  of  America  to  the  east  coast  of  Africa,  and  firom 
the  Hawaiian  Islands,  Southern  Japan,  Hong  Kong,  and  the  Red  Sea 
on  the  north,  to  Australia  and  Zanzibar  on  the  south.  It  is  repre- 
sented in  this  great  area  by  many  species.  No  species  has  yet  been 
found  in  the  Atlantic  Ocean,  where  it  is  replaced  by  Agaricia, 

Pavonia  gigantea  Vemii. 

Pavonia  gigantea  Verrill,  Proc  Boston  Soc.  Nat  Hif>t.,  xii,  p.  394, 1869. 

Plate  IX,  figure  7. 

Corallum  very  large,  thick,  encrusting,  near  the  edges  often  some- 
what free ;  upper  surface  nearly  fiat  or  variously  undulated  and  un- 
even, covered  with  large,  distant,  stellate  cells,  which  are  either  irreg- 
ularly scattered,  or  sometimes  in  somewhat  regular  rows  for  a  short 
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distance,  and  in  tlie  latter  case  contiguous  laterally,  but  the  rows  are 
sepanited  by  spaces  equal  to  once  or  twice  the  diameter  of  the  cells, 
wliich  are  united  by  very  prominent  septo-costal  lamellie.  In  the 
largest  cells  there  are  usually  twenty-four  septa,  in  three  regular  cycles, 
often  twelve,  sometimes  only  eight  or  ten,  and  frequently  irregular 
numbers,  between  twelve  and  twenty-six,  but  in  all  cases  they  are 
alternately  large  and  small.  The  larger  septa  are  very  stout,  much 
thickened  at  the  margin,  tapering  to  a  sharp  edge  within,  the  sides 
and  edge  roughly  granulous ;  the  costal  part  is  very  prominent,  thick* 
but  less  so  than  the  marginal  part,  sharp-edged,  and  almost  always 
continuous  with  one  of  the  large  septa  of  an  adjacent  cell.  The 
alternating  small  septa  are  not  more  than  half  as  wide,  thin,  much 
less  prominent,  slightly  thickened  at  the  margin,  and  extend  as  thin 
costal  lamellie  between  the  much  thicker  and  more  prominent  primary 
ones  to  adjacent  cells,  but  they  are  often  interrupted  and  variously 
branched.  Stout  trabicul©  are  often  visible  at  the  surface  between 
the  costal  lamellae.  Columella  represented  by  a  small  central  tubercle, 
which  is  often  wanting,  and  a  deeper,  large,  solid  portion,  which  fills  the 
center  of  the  cell  below,  and  unites  with  the  inner  edges  of  the  septa. 
The  endotheca  consists  of  distinct,  regular,  thin,  nearly  horizontal, 
transverse  septa,  as  in  many  Astrseans ;  these  are  about  '03  to  '05  of 
an  inch  apart  in  the  same  interseptal  chamber,  as  seen  in  a  vertical 
section.     The  radiating  septa  are  solid  and  continuous. 

The  largest  specimen  is  nearly  three  feet  long,  two  feet  broad,  and 
eight  inches  thick  in  the  middle  ;  diameter  of  cells  mostly  '08  to  '12 ; 
distance  between  them,  in  the  direction  of  the  costal  plates,  generally 
•10  to  '16  of  an  inch. 

Pearl  Islands, — F.  H.  Bradley. 

It  was  brought  from  seven  fathoms  by  Mr.  Clarke,  a  pearl  collector 
who  gave  great  assistance  to  Mr.  Bradley  while  making  his  collections. 

Pavonia  clivosa  Vernii,  op.  cit,  p.  395. 

Plate  IX,  figure  8. 

Corallum  thick  and  massive,  lobed,  or  rising  into  very  large  rounded 
eminences  or  oblong  ridges,  thickly  covered  with  stellate  cells,  which 
are  smaller  and  nearer  together  than  in  the  preceding  species.  Cells 
mostly  uniformly  scattered,  often  closely  crowded  and  contiguous  on 
the  summits  of  the  prominences,  usually  separated  on  other  parts  at 
distances  about  equal  to  their  own  diameter.  Septa  generally  from 
sixteen  to  twenty-four,  alternately  larger  and  smaller ;  the  larger  ones 
rather  thin,  only  little  thickened  even  at  the  margin,  roughly  granu- 
lous on  the  sides ;  their  costal  prolongations  elevated  and  rather  thin. 
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Smaller  septa  about  half  as  wide,  a  little  thinner  and  less  elevated,  as 
are  also  their  costal  prolongations.  Columella  a  small  tubercle,  often 
prominent,  sometimes  flattened.  Internal  structure  as  in  the  preced- 
ing, but  the  transverse  septa  are  nearer  together. 

The  largest  specimens  are  ten  inches  to  two  feet  in  diameter ;  and 
often  a  foot  thick  or  high ;  some  of  the  prominences  or  lobes  are  from 
four  to  six  inches  in  diameter,  and  nearly  as  high  ;  diameter  of  cells 
mostly  '05  to  '06  ;  distance  between  them  ordinarily  '05  to  'OS. 

Pearl  Islands,  at  extreme  low-water  of  spring  tides, — F.  H.  Bradley. 

Stephanaria  VeniiL 

Stephanocora  Verrill,  Proa  Boston  Soc.  Nat.  History,  vol.  x,  p.  330,  1866,  (tiou  Ehren- 

berg). 
Stephenaria  Verrill,  Transactions  Conn.  Acad.,  i,  p.  340,  1867. 

Coralla  compound,  consisting  of  irregular  short,  lobe-like  branches. 
Cells  moderately  large,  with  two  or  three  cycles  of  septa,  which 
are  denticulate  on  the  edge,  well  developed,  and  mostly  confluent 
with  those  of  adjacent  cells.  Walls  indistinct  or  wanting,  the  divis- 
ions between  the  cells  indicated  only  by  small,  granular  points,  which 
sometimes  interrupt  the  septa  of  adjoining  cells.  Columella  papillose. 
Paliform  papillse  before  all  the  ])rincipal  septa,  the  inner  ones  becom- 
ing confounded  with  the  cohmiellaw 

This  genus  resembles  Synarff^a  V.  and  Psammocora  Dana,  but 
differs  from  the  first  in  the  well  developed  septa,  and  many  other 
characters,  and  from  the  last  in  having  papilliform  pali  and  columella. 

Stephanaria  stellata  VerriiL 

StepJmnocora  steUc'ta  Verrill,  op.  cit.,  p.  330,  1866. 

Plate  IX,  figures  4,  4*. 

Coralla  forming  rounded  clumps  of  short,  irregularly  lobed  and 
contorted  branches,  which  are  very  unequal  in  size  and  form ;  some- 
times nearly  simple  and  angular,  with  a  large  cell  at  the  top ;  at  other 
times,  even  on  the  same  clump,  having  the  summit  very  much  ex- 
panded, so  as  to  form  flattened,  contorted  lobes,  with  acute  summits 
and  lateral  crests,  or  even  mapandriniform  lobes.  The  branches  are 
usually  about  an  eighth  of  an  inch  distant,  sometimes  more,  the  sides 
covered  with  rather  large,  starlike,  shallow  cells,  one,  or  several,  larger 
than  the  others  oftien  terminating  tlie  branches,  which  appear  to  in- 
crease by  the  upward  extension  of  one  of  the  edges  of  these  cells  by 
submarginal  budding.  Septa  twelve  to  twenty,  often  with  other 
rudimentary  ones,  rather  thick  and  strong,  with  sharp,  spiny  granu- 
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lations  or  teeth  on  the  sides  and  edges,  and  mostly  confluent  with 
those  of  adjacent  cells.  Color  of  the  unbleached  coral  ash-gray  or 
yellowish  gray. 

Height  of  coral  3  inches ;  length  of  living  portion  of  branches  "SS 
to  '45 ;  the  diameter  of  the  larger  cells  '10  of  an  inch. 

Panama  and  Pearl  Islands, — F.  H.  Bradley ;  La  Paz,  Gulf  of  Cali- 
fornia,— J.  Pedersen. 


A  D  D  K  ND  A. 


Since  the  preceding  article  has  been  in  press  several  collections  have 
been  received  from  new  localities,  containing,  in  some  cases,  additional 
varieties  and  species,  some  of  which  are  introduced  here  to  make  the 
article  more  complete,  while  the  others  will  be  enumerated  in  the  geo- 
graphical lists  in  the  next  article.  Some  of  the  species  of  the  west 
coast  have  also  been  figured  and  described  during  the  past  year  in 
foreign  works.  Dr.  Albert  K5llikcr,  especially,  has  very  fully  descri- 
bed some  of  the  PennatiUidce  in  his  admirable  work  on  that  group. 

Renilla  amethystina  Vemii,  p.  379. 

ReniUa  reniformia  {pars)  S.  Richiardi,  Mono^rrafla  della  famiglia  del  Pennatularii,  in 
Archivo  por  la  Zoologia,  rAnatomia  e  la  Fiaiologia,  Ser.  ii,  vol  i,  p.  133.  1869,  {nam 
Pallas). 

Dr.  Richiardi  has  made  a  serious  mistake  in  referring  this  very  dis- 
tinct species  to  the  common  species  of  the  southern  coast  of  the  Uni- 
ted States.  He  also  refers  R,  Damp  V.  and  R,  peUnta  V.  to  A  retii- 
formis^  both  of  which  are  very  distinct  from  it,  approaching  It.  violet 
cea  more  nearly,  though  apparently  quite  distinct  from  that  species 
also.  It  is  probable  that  he  is  personally  unacquainted  with  these 
species. 

LeioptilTim  undulatum  Vernii,  p.  38i 

PennahUa  undtUata  Richiardi,  op.  cit,  p.  33. 

LeioptUum  undulaium  Kolliker,  Anatomisch-SystematiRche  Beschreibung  der  Alcjo- 

narien,  I,  Pennatuliden.  (AbhandL  d.  Senckcnb.  Naturf.  Gesellschaft,  Bd.  vii),  p. 

143,  Taf.  X,  figures  76,  77,  78,  1870. 

Prof.  Kolliker  describes  three  additional  specimens  from  Mazatlan, 
all  of  which  were  larger  than  the  original  specimen.  They  were  re- 
spectively 127""™  long  by  32"™°*  broad;  167  long,  the  feather  89,  stock 
of  78;  and  236"^™  long,  the  feather  133,  stock  102,  breadth  of  feather 
58,  stock  22,  greatest  breadth  of  the  pinnse  48,  height  26.  The  last 
specimen  had  32  pinnse  on  one  side  and  34  on  the  other. 
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Dr.  W.  Newcomb  last  year  dredged  two  specimens  in  the  Galf  of 
Fonseca,  one  of  which  he  has  sent  to  the  Museum  of  Yale  College. 
He  has  also  loaned  me  a  colored  drawing,  made  from  one  of  these  spe- 
cimens while  living,  by  Mrs.  Newcomb. 

The  specimen  referred  to  is  considerably  smaller  than  those  previ- 
ously described,  and  is  evidently  quite  immature.  Its  entire  length  is 
66"",  of  which  the  pinnate  portion,  or  feather,  is  38,  and  the  pedun- 
cle 28.  The  pinnate  portion  is  rather  oblong,  very  little  rounded  on 
the  sides  and  obtusely  roun<led  at  the  end.  The  ventral  surface  (dor- 
sal according  to  KoUiker)  of  the  stalk  is  narrow  below  and  concealed 
by  the  pinnae,  which  meet  but  do  not  overlap ;  the  upper  part  is  broader 
and  not  concealed,  its  surface  is  nearly  smooth,  light  gray  with 
streaks  of  brown.  The  dorsal  surface  (ventral,  KOlliker),  comprising 
about  half  the  entire  circumference,  is  thickly  covered,  except  along  a 
linear,  median,  naked  space  on  the  lower  half,  with  rounded  verrucse, 
formed  by  the  rudimentary  polyps,  or  asexual  zodides ;  the  outer  ver- 
mcse  are  largest,  those  nearer  the  middle  becoming  smaller  and  more 
crowded ;  the  verrucaB  are  purplish  brown,  owing  to  numerous  minute 
purplish  spicula,  the  surface  between  is  grayish  white.  There  are  22 
pinnaB  on  each  side,  with  a  few  other  rudimentary  ones ;  the  larger 
ones  are  broadly  rounded,  the  edge  thick  and  slightly  undulated,  form- 
ing nearly  a  half  circle ;  they  are  attached  by  a  narrow  base,  the 
polyps  of  the  edge  extending  in  front  to  the  point  of  attachment,  but 
the  dorsal  edge  is  naked,  elevated,  thin,  and  concave ;  the  sides  are 
smooth,  grayinh  white,  except  near  the  outer  border,  which,  like  the 
edge  and  the  bodies  of  the  polyps,  is  purplish,  owing  to  the  minute 
purple  spicula  with  which  those  parts  are  filled.  The  polyps  are 
closely  arranged  on  the  thickened  edge,  in  about  three  rows.  The 
peduncle  is  constricted  just  below  the  feather,  swollen  below  the  mid- 
dle, blunt  at  the  end,  and  yellowish  below,  blotched  with  purplish 
brown  on  the  upper  part  of  the  dorsal  surface. 

Length  2*65  inches;  the  feather  1*55;  the  peduncle  1*10;  breadth 
of  the  feather  '80 ;  of  the  peduncle  '40 ;  of  the  stock  in  middle  of 
feather  '35  ;  breadth  of  largest  pinnae  *50 ;  their  height  in  center  -30 ; 
of  posterior  edge  '20 ;  width  of  polyp-bearing  edge  '07. 

The  specimen  drawn  by  Mrs.  Newcomb,  was,  when  living,  4*56 
inches  long;  the  feather  2*85 ;  the  peduncle  1*65 ;  greatest  breadth  of 
feather  1  *40 ;  of  peduncle  '80.  The  feather  is  more  oval  in  outline, 
the  middle  pinnae  being  more  extended ;  the  peduncle  is  strongly  con- 
stricted above,  suddenly  expanded  below  the  constriction,  and  thence 
tapering  to  a  point    The  color  of  the  peduncle,  in  life,  was  orange- 
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yellow  at  the  lower  end,  light  yellow  in  the  middle,  upper  part  spot- 
ted with  dark  gray  and  brown;  front  of  stalk  tinged  with  purple; 
back  grayish,  the  verrucw  dark  brown ;  pinna;,  on  the  back  and  sides, 
whitish,  the  e<lge  with  the  polyps  yellowish  brown. 

Ptilosaxcus  Q-umeyi  Gray,  p.  382. 

Ptilosarcus  Gunieyi  Richiardi,  op.  cit.,  p.  t>l,  Tav.  IX,  fig.  58;  Kolliker,   op.  cit,  p. 
146. 

This  species  has  an  elongated,  club-shaped  form,  the  peduncle  con- 
stituting from  one-third  to  nearly  one-half  the  entire  length.  Tlie  pin- 
nate portion  is  thick,  rather  oblong,  slightly  tapering  both  ways  from 
the  middle.  The  pinna;  are  numerous,  50  to  54  on  each  side,  crowded, 
broad,  rounded,  nearly  semicircular,  attached  by  a  broad  base,  the 
posterior  edge  extending  beyond  the  base  in  the  form  of  a  rounded 
lobe ;  the  edge  is  thickened  and  covered  by  small  polyps,  arranged  in 
about  four  rows,  each  polyp  surrounde<l  by  prominent,  spine-like  spic- 
ula.  Dorsal  surface  (ventral  according  to  Kolliker)  of  the  stalk  with 
two  broad  bands  of  small,  crowded,  granule-like  papillsB,  formed  by 
the  asexual  zooides  or  "  rudimentary  polyps."  The  peduncle  is  tliick, 
bulbous,  very  muscular,  the  surface  strongly  sulcated  in  contraction; 
the  interior  with  four  longitudinal  canals.  Axis  long,  slender,  fusi- 
form, tapering  to  the  long,  slender,  recurved  points. 

A  large  specimen  from  Puget  Sound,  in  alcohol,  is  10  inches  long; 
the  feather  5*25;  the  peduncle  4*75;  greatest  breadth  of  feather  2; 
diameter  of  peduncle  1  '25  ;  breadth  of  largest  pinnsB  1  -50 ;  height  '80. 

Prof.  Kolliker  describes  a  specimen  from  Vancouver  Island,  belong- 
ing to  the  Museum  of  Stockholm,  which  has  quite  different  propor- 
tions: whole  length  283""";  feather  180;  peduncle  103;  breadth  of 
peduncle  20 ;  of  feather  45  to  50 ;  of  pinnie  26 ;  height  of  pinnae  SO™". 
This  specimen  had  54  pinnae  on  each  side. 

Stylatula,  pag©  382. 

In  addition  to  S,  gracilis  and  8.  ehngata^  Richiardi  refers  to  this 
genus  Virgidaria  FinmarcJiica  Sars ;  V.  midtiflora  Kner,  from  the 
Adnatic  Sea ;  and  V,  degans  Danielsen,  from  Chri^iansandL 

Leptogorgia  Agassizii  Ven-iu,  p.  sss. 

Some  of  the  specimens  from  La  Paz  are  of  large  size  (12  to  18 
inches  high  and  18  to  24  broad)  and  form  complex  fronds.  The  more 
regular  ones  give  off  several  lateral  fronds  from  near  the  base  of  the 
primary  ones;  these  are  at  first  nearly  at  right  angles  to  the  main 
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frond  and  attached  to  it  vertically  by  one  edge,  but  they  Boon  bend 
around  laterally  and  become  parallel  to  the  primary  frond ;  other 
fronds  often  arise  from  the  secondary  ones,  especially  from  the  part 
where  the  bend  occurs,  and  spread  in  the  opposite  direction.  In 
some  specimens  all  the  secondary  fronds,  often  amounting  to  a  dozen 
or  more,  are  thus  united  together,  leaving  between  them  large  square 
or  oblong  spaces,  often  open  both  from  above  and  below.  In  one 
specimen  the  fronds  are  numerous,  more  or  less  united  together,  and 
spreading  outward  in  all  directions,  while  the  upper  sides  are  prolife- 
rous and  give  rise  to  many  small  fronds,  thus  producing  a  large  and 
pretty  regular  rosette. 

These  specimens  have  slender  branchlets  and  small  meshes.  The 
color  is  bright  red  or  purplish,  mingled  with  yellow. 

Leptogorgia  pulchra,  sp.  nov. 

Corallum  reticulated,  flabelliform,  either  simple  and  extending  in 
one  plane,  or  composed  of  several  fan-shaped  fronds  arising  from  the 
sides  of  the  primitive  one  nearly  at  right  angles  and  then  becoming 
parallel.  The  trunk  usually  divides  close  to  the  base  into  several 
principal  branches  which  subdivide  rapidly  and  soon  lose  themselves 
among  the  reticulated  branchlets.  The  meshes  are  variable  in  form 
and  size,  but  commonly  angular  with  rounded  corners,  often  squarish, 
frequently  higher  than  broad.  The  branchlets,  in  the  typical  form, 
are  rather  thick,  squarish,  with  prominent  rounded  verrucae,  aiTanged 
in  about  two  rows  on  each  side,  and  rather  crowded,  but  in  the  slen- 
der form  fewer  and  more  distant,  and  often  but  slightly  elevated. 
The  cells,  when  open,  are  mostly  slightly  bilobed. 

Color  light  or  deep  reddish  or  purplish  and  usually  tinged  with 
yellow  or  orange,  often  yellowish  red  or  brick-color,  or  vaiious  shades 
of  reddish  brown. 

Height  of  the  larger  specimens  8  to  15  inches,  generally  broader 
than  high ;  diameter  of  the  branchlets,  in  the  best  grown  specimens, 
about  '08,  in  some  cases  the  branchlets  vary  in  the  same  specimen 
from  *05  to  '10,  sometimes  they  are  slender  throughout  and  not  more 
than  *05  in  diameter. 

The  spicula  are  deep  red  and  bright  yellow,  or  orange-yellow, 
mingled  usually  in  about  equal  numbers.  The  longer  double-spindles 
are  rather  slender,  oblong  fusiform,  rather  obtusely  pointed,  with  a 
pretty  broad  median  space  and  about  three  well  separated  whorls  of 
low  crowded  warts  on  each  end,  and  small  terminal  clusters.  The 
stouter  double  spindles  are  similar,  but  more  oblong  in  form  and 
blunter,  with  about  two  crowded  whorls  and  a  terminal  cluster  of 
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warts  on  each  end.  Many  small  spicula  have  a  wider  median  space 
and  one  whorl,  with  a  terminal  cluster  close  to  it,  on  each  end ;  mi- 
nate  rounded  heads  are  frequent  The  polyp-spicula  are  mostly 
bright  red,  but  some  yellow;  they  are  mostly  rather  slender  with  few 
slight  denticulations  on  one  or  both  sides.  The  longer  double- 
spindles  measure  -102°'"'  by  -036""",  096  by  -036,  -090  by  -030,  -084 
by  030;  the  stouter  ones  -090  by  -036,  -084  by  036,  078  by  -036; 
the  small  spicula  with  single  whorl  on  each  end  '054  by  *024,  *048  by 
•024,  -040  by  -024. 
La  Paz, — 6  to  8  fathoms,  by  divers, — J.  Pedersen, 

Leptogorgia  pulchra,  var.  exilis,  nov. 

Corallum  flabelliform,  loosely  reticulated,  with  larger,  squarish  or 
oblong  meshes.  Branchlets  quite  slender,  roundish,  with  smaller, 
scattered,  sometimes  prominent,  but  more  commonly  scarcely  raised, 
rounded  veriiicse,  which  are  mostly  arranged  alternatingly  in  about 
four  rows  on  the  branchlets,  on  the  terminal  ones  often  in  a  single 
row  on  each  edge. 

Color,  as  in  the  typical  form,  variable,  but  always  formed  by  a 
mingling  of  some  shade  of  red  with  bright  yellow  or  orange  spicula, 
in  various  proportions.  Some  of  the  specimens  are  12  to  15  inches 
high  and  about  as  wide ;  branchlets  *04  to  '07  in  diameter ;  meshes 
•20  to  '2b  wide ;  -25  to  '75  high. 

The  spicula  agree  very  nearly  in  size,  form,  and  color  with  those  of 
the  typical  form. 

La  Paz,  by  pearl  divers, — J.  Pedersen. 

Several  specimens  of  this  variety  are  in  the  collection.  They  diflfer 
so  much  from  the  typical  specimens,  which  are  more  numerous,  that 
they  might  readily  be  mistaken  for  a  distinct  species,  but  one  large 
specimen  has  the  branches,  branchlets,  and  verructe  of  the  typical 
form  throughout  the  greater  part  of  its  extent,  but  toward  one  edge 
they  gradually  diminish  in  size,  while  the  verrucae  diminish  at  the 
same  time  in  size  and  number,  until  we  have  the  extreme  form  of  the 
slender  variety,  forming  a  considerable  portion  of  the  upper  end  and 
one  edge  of  the  frond,  thus  proving  the  specific  identity  of  the  two 
forms.  The  spicula,  also,  even  from  extreme  specimens  of  each  form, 
show  very  little  variation. 

Tliis  species  in  external  form  has  considerable  resemblance  to  L, 
media  and  X.  Agassizii.  The  typical  form  has  about  the  same  sized 
branchlets  and  meshes  as  the  former,  but  has  more  prominent  ver- 
rucse ;  it  is  much  coarser  than  X.  Agassizii  and  has  larger  meshes, 
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but  some  of  the  fonns  might  be  mistaken  for  a  coarse  variety  of  the 
latter.  The  spicula  are,  however,  very  different  from  both  those 
species,  which  have  spicula  remarkable  for  their  short  stout  forms, 
with  bluntly  rounded  ends  and  crowded  warts. 

The  slender  variety  resembles,  in  the  size  of  the  meshes  and  branch- 
lets,  i.  eximia,  but  the  latter  has  entirely  different  spicula,  remark- 
able for  the  distant  and  elongated  warts. 

Leptogorgia  tennis,  sp.  nov. 

Corallum  flabelliform,  consisting  of  very  slender  branches  and 
branchlets,  which  are  loosely  reticulated,  many  of  the  branchlets  be- 
sides the  terminal  ones,  remaining  free.  The  meshes  are  generally 
about  a  quarter  of  an  inch  wide,  and  vary  in  length  from  a  quaiter  of 
an  inch  to  nearly  an  inch.  The  larger  branches  are  roundish  with  dis- 
tant, scattered,  relatively  large,  subcorneal,  prominent  verrucffi,  which 
form  about  four  irregular  rows.  The  terminal  branchlets  are  very 
slender,  with  the  conspicuous,  conical  verrucie  alternating  in  a  single 
row  on  each  edge  ;  the  tips  enlarged  and  flattened,  terminated  by  two 
verrucae.     Coenenchyma  thin,  firm,  finely  granulous.     Axis  blackish. 

Color  bright  light  red,  imiform  throughout.  The  spicula  are  light 
red  and  yellowish,  and  are  quite  regularly  fusiform.  The  longer 
double-spindles  are  slender  and  very  acute,  with  a  well  defined  median 
space,  bordered  by  large  wreaths  of  short  rough  warts,  beyond  which 
there  are  three  or  four  whorls  of  smaller  warts,  diminishing  gradually 
to  the  ends,  where  they  blend  with  the  acute  terminal  ones.  The 
stouter  double-spindles  are  similar  in  form  and  structure  and  only  a 
little  less  acute,  with  the  warts  more  crowded.  There  are  a  few  mi- 
nute spicula,  with  a  wide  median  space  and  a  single  whorl  and  termi. 
nal  cluster  of  warts  on  each  end.  The  polyp-spicula  are  light  pink 
slender,  with  a  few  low  blunt  denticulations  on  one  or  both  sides. 

The  longer  double-spindles  measure  •138'"™  by  -042°™,  -132  by 
•042,  -120  by  '036,  -108  by  -036;  the  stouter  double-spindles  are 
•138  by  -048,  ^126  by  048,  -120  by  .054,  ^120  by  -048,  -108  by  048, 
•090  by  -048. 

La  Paz,  on  base  of  Eagorgia  nobilis,  var.  excelauj  in  from  4  to  6 
fathoms, — J.  Pedersen.     One  specimen. 

Externally  this  species  most   resembles  X.   eximiay  though  the 

branchlets  are  more  slender  and  the  verrucflB  fewer  and  larger.     The 

spicula  are  entirely  different,  being  more  regularly  fusiform  and  acute, 

with  much  less  prominent  and  more  numerous  warts.     They  resemble 

those  of  X.  Adamsii  more  than  those  of  any  other  species,  but  are 
Trans.  Connecticut  Acad.,  Vol.  I.  67  D«c.,  1870. 
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larger,  and  stouter,  and  less  acute.  In  external  appearance  it  also 
resembles  the  slender  variety  (eosilis)  of  the  preceding  species,  but 
the  spicula  are  much  larger,  more  regularly  fusiform,  and  much  more 
acute,  with  comparatively  few  of  the  short  blunt  forms. 

Leptogorgia  labiata,  sp.  nov. 

Leptogorgia  ramtdus^  vat.  (page  396). 

Of  this  form,  hitherto  regarded  as  a  northern  dwarfed  variety  of 
X.  ramiduSj  I  have  more  recently  seen  additional  specimens  from 
other  localities,  all  of  which  present  the  same  characters,  both  of  ex- 
ternal appearance  and  spicula.  I  am  therefore  led  to  regard  it  as  a 
distinct  species. 

It  is  low  and  densely  branched,  rigid,  the  branchlets  short,  thick, 
squarish,  generally  blunt,  sometimes  clavate,  but  often  obtusely 
pointed.  The  verrucae  are  conspicuous,  elevated,  rounded,  closely  ar- 
ranged in  about  four  longitudinal  rows,  divided  at  the  summit  or  on 
the  upper  side  into  two  lateral  lobes  or  lips,  which  form  the  borders  of 
the  oblong  cells. 

The  color  is  red  or  brownish,  generally  more  or  less  tinged  with 
yellow,  especially  around  the  cells. 

The  largest  specimens  seen  are  about  five  inches  high  and  four 
broad ;  the  terminal  branchlets  *25  to  1  in.  long ;  about  '12  in  diam- 
eter. 

The  spicula  are  somewhat  larger  than  those  of  X.  ramidtis^  and  de- 
cidely  stouter  and  more  rounded  at  the  ends,  with  more  crowded 
warts,  which  usually  form  a  rounded  terminal  cluster.  They  are  rose- 
red  and  light  yellow. 

Acapulco, — ^A.  Agassiz ;  Cape  St.  Lucas,— -J.  Xantus  ;  Corinto, 
Nic, — J.  A.  McNiel ;  Tehuantepec,  Mexico, — ^Dr.  Sumichrast  (Chicago 
Academy). 

Leptogorgia  exigua,  sp.  noy. 

This  form  I  have  formerly  regarded  as  a  dwarf  variety  of  £.  ctupir 
data,  but  having  recently  seen  numerous  specimens  from  several 
widely  separated  localities,  I  am  led  to  regard  it  as  a  peculiar  species, 
allied  to  X.  cuspidata  and  X.  rigida. 

Although  quite  variable  in  color  and  somewhat  so  in  form,  it  never- 
theless always  has  characteristic  features  by  which  it  may  be  easily 
recognized.  The  color  is  really  less  variable,  when  closely  examined, 
than  it  would  seem  to  be  at  first  sight.  It  is  a  mixture  of  purplish 
red  and  yellow  in  varying  proportions,  the  yellow  spicula  being 
generally  more  or  less  concentrated  around  the  celLs,  and  often  ting- 
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ing  the  whole  surface,  while  at  other  times  red  or  purplish  spieula 
predominate  at  the  surface,  giving  this  hue  to  the  whole  coral.  It  is 
a  low,  thickly  branched,  rather  rigid  species,  the  branches  arising  sub- 
pinnately  and  ascending.  The  branchlets  are  roundish,  slightly  taper- 
ing, generally  with  obtusely  pointed  or  rounded  ends.  The  cells  are 
small,  not  prominent,  often  sunken,  evenly  scattered  over  the  surface, 
except  along  a  narrow,  ill-defined  naked  space  on  each  side  of  the 
branches,  which  sometimes  shows  a  slight  groove. 

Color  purplish  red  or  brown,  with  or  without  a  tinge  of  sulphur 
yellow ;  reddish  or  purplish  with  a  circle  of  sulphur-yellow  around 
the  cells ;  or  yellowish  more  or  less  mixed  with  purplish  or  reddish  at 
the  surface.     Axis  black. 

Height  2  to  5  inches ;  breadth  about  the  same ;  length  of  terminal 
branchlets  '26  to  1-60 ;  diameter  '10  to  '15. 

The  spieula  are  mostly  small  and  blunt,  bright  rose-red  or  light 
purplish,  mixed  with  bright  yellow.  The  longer  double-spindles  are 
not  numerous,  rather  oblong,  stout,  blunt,  with  about  three  crowded 
whorls  and  a  terminal  cluster  of  low,  rough  warts.  The  stouter 
double-spindles  are  numerous  and  of  various  forms,  mostly  short  and 
thick,  obtuse  or  rounded  at  the  ends,  with  about  two  crowded  whorls 
of  rough  warts  on  each  end ;  some  have  a  very  narrow  median  space ; 
others  a  well  defined  one;  many  short  stout  spieula  have  but  one 
whorl  of  warts  each  side  of  the  median,  with  rounded  terminal  clusters ; 
minute  ones  of  the  same  kind  are  abundant.  There  are  also  numer- 
ous rough  heads  and  double-heads,  of  various  sizes.  The  spieula  are 
smaller  and  blunter,  or  more  rounded,  than  in  L,  rigida  and  X.  ctutpi- 
datay  and  there  are  none  of  the  stout  acute  double-spindlos,  that  are 
abundant  in  those  species. 

The  longer  double-spindles  measure  -132°"  by  -042,  -102  by  '042^ 
•096  by  036,  '084  by  036 ;  the  stouter  double-spindles  '102  by  "048, 
•096  by  -048,  -084  by  '048,  "078  by  -042,  -072  by  '048;  the  heads 
•072  by  -060,  '072  by  *048,  -060  by  -048,  '042  by  '042 ;  the  double- 
heads  060  by  048,  -042  by  '036. 

Corinto,  Nic,  at  low  water,  both  yellowish  and  purplish  varieties, 
common, — J.  A.  McNiel ;  Gulf  of  Nicoya,  by  pearl  divers,  small  yel- 
lowish variety, — J.  A.  McNiel ;  Tehuantepec,  Mex., — ^Dr.  Sumichrast 
(Chicago  Acad.) ;  Acapulco, — A.  Agassiz ;  Guaymas, — ^Dr.  E.  Palmer 
(Chicago  Acad.  Science). 

Eugorgia  nobilis,  var.  ezcalsa  Venriii,  page  409. 

This  variety  forms  fan-shaped  fronds  and  grows  to  a  very  large  size, 
some  of  the  specimens  exceeding  in  height  those  of  any  other  species 
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of  the  west  coast  known  to  me.  The  base  is  large  and  spreading. 
The  tnink  is  thick  at  base,  usually  very  short,  dividing  at  once  into  a 
number  of  main  branches.  Sometimes  several  trunks  arise  from  the 
same  expanded  base  and  form  large  parallel  fronds,  close  together. 
The  main  branches  give  o%  subpinnately  from  each  side,  at  distances 
of  '5  to  2  inches,  irregularly  alternating  secondary  branches,  which  on 
the  outer  branches  are  more  numerous  on  the  upper  or  inner  side  of 
the  branches.  The  secondary  branches  subdivide  in  the  same  man- 
ner, as  do  their  branches  and  branchlets  in  turn,  until  many  of  them 
are  five  or  six  times  divided.  The  branches  and  branchlets  mostly 
start  out  at  a  wide  angle  and  then  bend  abruptly  upward  and  become 
sub-panillel.  The  terminal  branchlets  are  oflen  from  two  to  six  inches 
long  without  division,  and  usually  rather  slender,  a  little  compressed, 
with  a  well-marked  median  groove  and  a  very  narrow  median  naked 
space.  The  polyp-cells  are  very  numerous,  scarcely  raised,  and  form 
a  broad  band  on  each  side. 

TThe  color  is  uniform  light  yellowish  brown  or  chestnut,  varying 
somewhat  in  tint  in  different  specimens,  sometimes  nearly  brick-red.      ' 

One  of  the  largest  specimens  is  34  inches  high ;  28  broad  ;  diameter 
of  the  base  6 ;  of  the  trunk  1  -50 ;  of  the  main  branches  mostly  '30  to  '40 ; 
of  the  terminal  branchlets  '05  to  '12,  but  mostly  about  '10  of  an  inch. 

The  spicula  are  pale  yellow  and  pink.  The  longer  double-spindles 
are  moderately  slender  and  acute,  with  about  three  irregular  whorls 
of  well-separated,  prominent  warts.  The  stouter  double-spindles  are 
larger  and  much  stouter,  bluntly  roimded  at  the  ends,  with  two 
or  three  whorls  and  a  terminal  cluster  of  large,  rough  warts,  which 
are  oflen  crowded,  but  sometimes  well  separated.  The  double-wheels 
are  unusually  small,  mostly  longer  than  broad,  with  very  small  term- 
inal and  larger  median  wheels. 

The  longer  double-spindles  measure  '108°"  by  '036™",  '102  by  -042, 
•102  by  '036,  '102  by  '030,  '096  by  024,  -090  by  '033;  the  stouter 
double-spindles  '090  by  '042,  '084  by  '048,  '084  by  •046,  -078  by 
'045 ;  the  double-wheels  048  by  '042,  '042  by  '042,  '042  by  '036,  "036 
by  '030,  -030  by  030. 

La  Paz,  6  to  8  fathoms,  by  divers, — J.  Pedersen ;  La  Paz, — ^Major 
Wm.  Rich ;  Acapulco, — A.  Agassiz. 

EugOrgia  multifida  Verrill,  ep.  nov. 

Corallum  flabelliform,  the  branches  very  nxmierously  divided  in  a 
pinnate  manner,  forming  densely  ramulous,  but  not  reticulated  fronds, 
two  or  more  sometimes  arising  from  the  same  base. 

The  trunk  divides  at  the  base  into  several  large,  irregular,  divergent 
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and  crooked  branches ;  these  often  give  off*  similar  large  and  irregular 
secondary  branches,  which  like  the  secondary  branches  are  closely 
pinnate  along  their  whole  length  the  pinnae  or  branchlets  being  sepa- 
rated by  intervals  of  '10  to  '15  of  an  inch ;  most  of  these  are  again 
pinnate  and  many  of  them  bipinnate  and  tripinnate,  in  the  same  man- 
ner, the  branches  being  everywhere  closely  crowded,  and  often  sepa 
rated  by  spaces  not  exceeding  their  diameter,  and  seldom  exceeding 
•15  or  '20  of  an  inch.  The  branchlets  are  short  and  variously  curved, 
spreading  abruptly  at  wide  angles,  the  terminal  ones  varying  in  length 
from  '10  to  '50  of  an  inch ;  they  are  more  or  less  angular  and  covered, 
except  along  a  narrow,  often  indistinct,  median  space,  with  crowded, 
prominent,  rounded  verrucse.  Main  branches  strongly  sulcated  on 
the  sides ;  and  partially  covered  with  distant,  scattered  verrucse. 

Color  deep  orange-brown ;  the  borders  of  the  cells  mostly  bright 
yellow ;  the  main  branches  streaked  with  red  and  yellow,  more  or  less 
blended,  due  to  the  two  colors  of  the  spicula. 

The  largest  specimen  is  22  inches  high  ;  24  broad ;  diameter  of  the 
main  branches  '25  to  '40 ;  of  the  branchlets  '05  to  '10,  mostly  about  '07. 

The  spicula  are  deep  red  and  bright  yellow  intermingled  with  some 
that  are  light  purplish.  They  are  large  for  the  genus,  and  consist 
largely  of  short,  stout  double-wheels  with  much  fewer  double-spindles. 

The  longer  double-spindles  are  quite  slender,  mostly  acute,  with  a 
wide  median  space,  and  there  are  four  whorls  of  small,  separate  warts 
on  each  end.  The  stouter  double-spindles  are  similar,  but  blunter  and 
have  more  crowded  warts.  The  double-wheels  are  mostly  about  as 
broad  as  long,  with  a  well  developed  median  space,  bordered  by  broad, 
often  sharp-edged  "  wheels,"  beyond  which  there  is  a  smaller  terminal 
wheel  on  each  end;  the  edges  of  the  wheels  are  often  rough  or  warty 
on  one  side. 

The  longer  double-spindles  measure  •132™™  by  -042™"',  '126  by  -030, 
•108  by  -036 ;  the  stouter  double-spindles  measure  -132  by  -048,  *120 
by  -048,  108  by  '048,  -108  by  -042,  -102  by  -054,  -102  by  '042;  the 
double-wheels  -066  by  -048,  '060  by  '060,  •OBO  by  '054,  '054  by  '054. 

La  Paz,  in  6  to  8  fathoms,  by  divers,  rare, — J.  Pedersen ;  Mazatlan, — 
J.  Dickinson ;  Acapulco, — A.  Agassiz. 

In  mode  of  growth,  this  species  resembles  M  aurantiaca  and  E.  Dor 
niana^  but  it  is  more  densely  ramulous,  with  larger  and  more  promi- 
nent verrucse  than  either  of  those  species,  and  the  double-wheels  are 
stouter  and  in  form  quite  different  from  those  of  both,  and  much  lar- 
ger than  those  of  the  latter.  The  color  is  also  peculiar  in  the  six 
specimens  examined. 


\ 
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The  two  following  desoriptions  are  reproduced  from  the  American 
Journal  of  Science,  xlviii,  pp.  427  and  428,  1869.  The  spicula  were 
prepared  from  the  original  specimens  and  sent  by  Pro£  A.  KOUiker. 

Psammogorgia  facosa  VemU,  p.  4i7. 

The  spicula  from  the  original  example  of  this  species  show  that  it 
is  very  distinct  from  the  species  that  I  have  hitherto  referred  to  it 
(Leptogorgia  Caryi),  It  appears,  judging  from  the  spicula,  to  be  a 
Psammogorgia^  allied  to  P,  teres,  but  quite  distinct.  The  figure  rep- 
resents it  as  10  inches  high  and  9  broad,  with  the  branches  about  '15 
of  an  inch  thick,  enlarged  at  the  axils.  Several  stems  arise  from  one 
base,  as  is  usual  in  P,  arbuscidii,  the  largest  trunk  being  half  an  inch 
in  diameter.  The  branches  are  irregularly  dichotomous,  the  divisions 
being  '5  to  li  inches  apart ;  the  final  branchlets  are  stout,  scarcely 
tapering,  obtuse  or  clavate  at  the  ends,  often  crooked,  "5  to  1  inch 
long,  '12  to  '18  of  an  inch  in  diameter.  Cells  small,  oblong  or  oval, 
flat  on  the  branches,  slightly  raised  on  the  branchlets.  Color  dull 
reddish. 

It  is  remarkable  for  the  great  diversity  in  form  and  color  of  the 
spicula.  These  are  white,  yellowish,  light  red,  deep  red,  and  amethys- 
tine intermingled.  They  are  mostly  stout,  blunt,  and  covered  with 
large  rough  warts.  Among  them  are  various  forms  of  spindles,  double- 
spindles,  double-heads,  heads,  and  stout  warty  clubs,  with  various 
irregular  forms.  The  stout  double -spindles,  which  are  most  numer- 
ous, are  short  and  thick,  mostly  with  obtusely  rounded  ends,  some- 
times acute,  median  naked  space  narrow,  bordered  by  whorls  of  large, 
coarse,  rough  warts,  beyond  which  there  are  usually  one  or  two  whorls 
of  smaller  warts  and  a  terminal  cluster,  but  in  many  cases  there  are 
none  between  the  median  whorls  and  the  terminal  cluster,  in  other 
cases  the  whorls  become  crowded  and  thus  the  forms  pass  into  large, 
stout  "  double-heads,"  in  which  the  ends  are  rounded  and  densely  cov- 
ered with  rough  warts. 

Numerous  spicula  lack  the  naked  median  space  and  are  densely  cov- 
ered with  large  rough  warts,  some  of  these  are  short  and  rounded,  in 
the  form  of  heads ;  others  are  longer,  tapering  at  both  ends,  and  have 
the  form  of  very  stout  spindles ;  others  are  large  at  one  end,  with  the 
other  tapering,  or  club-shaped.  The  polyp-spicula  are  long,  slender 
spindles,  tapering  quite  regularly  to  both  ends  and  covered  with  small 
warts.  The  large  double-spindles  measure  '156"'°'  by  -072,  -166  by 
•066,  '150  by  '072,  -144  by  '084,  '144  by  060;  the  smaller  ones  -120 
by  -060,  -108  by  '060,  '072  by  -048;  double-heads  -132  by  -096,  -132  by 
-090,  -096  by  -084;  the  heads  -108  by  -084,   -048  by   '048;  the  stout 
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spindles  -156  by  '072,  '144  by  -072,  -120  by]  '072;  the  clubs  -144   by 
•084,  -144  by  072,  '096  by  '048;  the  polyp-spicula  '166  by  -030,  '156 
by  -024,  -144  by  '024,  -102  by  -024. 
Mazatlan, — Voyage  of  the  Venus. 

Echinogorgia  aurantiaca  VernH  pp.  4i3  and  460. 

The  spicula  of  this  species  show  that  it  is  an  Echinogorgia^  pretty 
nearly  allied  to  E.  saaappo.  The  spicula  are  yellow,  mostly  large, 
broad,  flattened  clubs,  or  scale-clubs,  the  smaller  end  often  acute, 
sometimes  blunt,  covered  with  rough  warts,  the  large  end  usually  ter- 
minating in  one  or  more  broad,  flat,  irregular,  rounded  scales,  which 
are  often  lobed,  or  even  subdivided  into  sharp,  lacerate  spinules. 
With  these  are  many,  more  or  less  regular,  four-branched  crosses,  with 
rather  slender,  acute,  warty  branches ;  and  various  forms  of  irregu- 
lar, often  branched,  warty  spindles  and  compound  spicula. 

The  clubs  and  scale-clubs  resemble  those  of  E,  saaappo  figured  by 
Dr.  K5lliker  in  his  Icones  Histiologicse,  TaC  xviii,  figs.  9,^  and  9,,. 
The  scale-clubs  measure  •290'"™  by  •216™'",  ^288  by  -204,  -288  by  -166, 
•264  by  -192,  260  by  -168,  ^240  by  -166,  '216  by  '156,  '192  by  -132, 
•192  by  -084,  ^180  by  -084;  the  crosses  ^240  by  ^192,  ^180  by  -166,  '144 
by  -1 20,  -1 20  by  -096 ;  the  irregular  spindles  -336  by  -072,  ^288  by  ^084, 
•262  by   084. 

Callao,  Peru, — Mus.  Paris. 

Heterogorgia  papillosa  Voniii,  sp.  nov. 

Corallum  dichotomous,  consisting  of  few,  elongated  crooked  branch- 
es, which  are  two  or  three  times  divided.  The  branches  are  of  nearly 
uniform  size,  and  bend  out  in  a  broad  curve  at  the  axils.  The  termi- 
nal branchlets  are  from  one  to  three  inches  long  without  division,  and 
blunt  at  the  end ;  like  the  branchlets  they  are  round  and  crooked, 
covered  on  all  sides  with  prominent  papilla-like  verrucse,  which  are 
mostly  eight  lobed  and  open  at  summit.  The  lobes  of  the  verrucffi 
are  supported  by  long  slender,  sharp,  curved  spicula,  which  project  but 
little  from  the  surface.  The  lower  parts  of  the  verrucje  and  the  sur- 
face of  the  coenenchyma  are  smoothish,  and  consist  mostly  of  quite 
small,  rough  spicula.  The  axis  is  rigid,  grayish,  and  wood-like  in 
appearance,  the  surface  showing  an  interwoven  fibrous  structure ;  in 
the  branchlets  thick,  soft,  and  yellowish. 

Color  yellowish  white,  throughout. 

The  only  specimen  obtained  is  5  inches  high ;  3  broad ;  diameter  of 
branches  and  branchlets  •lO  to  ^14;  height  of  largest  verrucsB  '05. 


658  VerriUj  Notes  on  RadiiUa. 

The  spicula  are  white  and  smaller  than  in  the  other  species  of  the 
goniis.  The  most  conspicuous  are  roughly  warted  spindles  and  double- 
spindles,  varying  from  long  slender  acute  forms  to  stout,  blunt,  and 
irregular  ones.  With  these  are  many  rough  irregular  crosses  and 
irregularly  branched  spicula.  The  crooked  spicula  from  the  verrucaB 
are  long  and  quite  slender,  acute,  variously  curved,  often  bow-shaped, 
covered  with  small  distant  warts.  The  polyp-spicula  are  smaller  and 
straighter,  with  fewer  warts.  The  larger  spindles  and  double-spindles 
measure  •336'^'"  by  -096'"™,  -336  by  '072,  '288  by  '084,  "264  by  -108,  -264 
by  084,  -264  by  -072,  -252  by  -060,  -240  by  '096,  '240  by  -072,  -240  by 
•060,  -228  by  '096,  228  by  -072,  '222  by  '108,  '222  by  -102,  '216  by  078, 
•192  by  072;  the  crosses  •144  by  ^108,  -108  by  084;  the  long  curved 
spicula  -432  by  -042,  '360  by  '042,  '360  by  -036,  -336  by  -030,  '312  by 
•030,  -244  by  •030. 

La  Paz,  on  shell  with  Eugorgia  nobiliSy  var,  excelsa^  in  6  to  8  fath- 
oms, one  specimen, — J.  Pedersen. 


No.  7. —  On  the  Geographical  Distribution  of  the  Polt^ps  of  the  West 

Coast  of  America. 

In  the  preceding  article  I  have  included  all  the  species  hitherto 
described  by  others  from  the  west  coast  of  America,  as  well  as  those 
examined  by  mysell  It  is  certain,  however,  that  many  additional 
species  remain  to  be  discovered.  The  tropical  region  or  Panamian 
province,  extending  from  Cape  Blanco,  Peru,  to  Lower  California,  and 
including  the  Gulf  of  California,  is  the  only  portion  of  the  coast 
from  which  even  tolerably  complete  collections  have  been  made,  and 
yet  in  that  great  region  only  the  littoral  and  shallow  water  species 
have  been  collected.  Doubtless  many  new  and  interesting  forms  will 
hereafter  be  discovered  in  the  deeper  waters  and  on  the  submerged 
banks  off  the  coast. 

Concerning  the  polyp-fauna  of  the  coast  of  Lower  California,  we 
know  almost  nothing.  From  the  coast  farther  northward  a  few  small 
collections  have  been  brought,  and  the  lists  of  species  from  those 
regions  are  certainly  very  imperfect.  From  the  coasts  of  Peru  and 
Chili  a  greater  number  of  species,  mostly  Actinians,  have  been  de- 
scribed, but  many  of  these  need  reexamination  from  living  specimens, 
and  many  others  doubtless  remain  undoscribed.  The  polyps  of  the 
Araucanian  and  Galapagos  provinces  are  entirely  unknown.  From 
the  Fuegian  region  several  species  of  Actinians  were  described  in  the 
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Report  on  the  Zodpbytes  of  the  United  States  Exploring  Expedition, 
but  it  is  probable  that  even  there  several  other  species  will  hereafter 
be  found.  It  will,  therefore,  be  useless  to  attempt  any  generalizations 
upon  the  extent  and  limits  of  the  several  faunae  occupying  these  coasts, 
but  it  appears  desirable  to  bring  together  the  species  already  known 
irom  each  zo5logical  province. 

So  far  as  can  be  judged  from  these  imperfect  lists,  the  faunal  divis- 
ions are  the  same  for  the  Polyps  as  for  the  Echinoderms,  and  since 
these  were  discussed  in  a  previous  article  in  this  volume  (pp.  336  to 
339),  it  is  unnecessary  to  give  their  limits  or  extent  at  this  time. 

Arctic  Province. 
Alcyonaria. 

JPrimnoa  compressa  VerrilL  Alcyonium  rvhiforme  Dana. 

Aleutian  Islands.  Behriogs  Straits  and  Arctic  Ocean. 

ACTINARIA. 

Vrticina  crassicomis  Ehr.  PheUia  arctica  VerrilL 

Arctic  Ocean  to  Pu;;et  Sound.  Arctic  Ocean. 

Of  the  four  species  known  from  this  fauna  two  (Alct/onium  rubu 
forme  and  Urticina  crassicornis)  are  found  also  on  the  north  Atlantic 
coasts  of  America  and  Europe.  The  latter  also  extends  southward 
to  the  Oregonian  fauna.  The  others  are  not  known  to  occur  south  of 
the  Aleutian  Islands. 

SiTCHiAN  Province. 

ACTINARIA. 

Urticina  crassicomis  Ehr.  Evactisf  xanthogrammicaYQrriXL 

Arctic  Ocean  to  Puget  Sound.  Sitcha. 

The  two  species  known  from  Sitcha  afford  but  little  evidence  in 
regard  to  the  character  of  the  fauna,  for  the  first  is  a  species  of  wide 
distribution  on  all  the  northern  coasts  both  of  the  Atlantic  and 
Pacific,  while  the  second  is  a  doubtful  species,  which  may  prove 
identical  with  JE.  artemisia  of  the  Oregonian  fauna. 

Oregonian  Province. 

Alcyonaria. 

Ptilosarcus  Ghimeyi  Gray. 

Vancouver  L,  Puget  Sound  and  Cape  Flattery  (80  feet)  to  Monterey. 
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AdlNABIA. 

Urticina  crassicomis  Ehr  Sagartia^  several  sp.  ined. 

Arctic  Ocean  to  Puget  Sound  Gulf  of  Georgia. 

Mxzctis  artemisia  Verrill.  Epiactis  prolifera  VeriilL 

Puget  Sound.  Paget  Sound. 

Metridiumjimhr latum  Verrill. 

Puget  Sound  to  San  Francisoo. 

Madbepobabia. 
BcUanophyUia  elegans  VerrilL        Allopora  venuata  VemlL 

Puget  Sound  to  Monterey.  Neah  Bay. 

Of  the  seven  described  species  in  this  list,  three  are  not  known  to 
occur  elsewhere.  Three  extend  southward  into  the  Californian  pro- 
vince, and  U,  crassicomis  extends  northward  to  the  Arctic  Ocean. 

Californian  Province. 

Alcyonabia. 

JPtilosarcus  Grumeyi  Gray.  StykUvIa  dongata  VerrilL 
Vancouver  Island  to  Monterey.  San  Frandsco  to  Monterey. 

(t)  Virgularia  gracilis  Gabb.  JAptogorgia  Caryi  VerrilL 

Monterey.  (?)  Near  San  Francisoo. 

ACTINABIA. 

Metridium  finihriatum  VerrilL        Sagartia^  sp. 
San  Francisoo  to  Puget  Sound. 

Madbepobabia. 

Paracj/athus  caltha  VerrilL  BalanophyUia  elegans  VerrilL 

Monterey.  Monterey  to  Puget  Sound. 

P.  Steamsli  VerrilL 

Monterey. 

Among  the  eight  species  described  from  this  fauna  there  are  three 
that  are  found  also  in  the  Oregonian.  The  rest  have  not  yet  been 
recorded  from  beyond  the  limits  of  the  fauna. 

Panamian  Province. 
Alcyonabia. 

Henilla  amethystina  VerrilL  Leptogorgia  Florae  VerrilL 

San  Salvador  to  Zorritos.  Panama  Bay. 

LeioptiUum  undtdatum  VerrilL  i.  Agassizii  VerrilL 

Gulf  of  California  to  Gulf  of  Fonseca.  Gulf  of  California  to  Acapulco. 

Stylatula  gracilis  Verrill.  i.  media  Verrill. 

Cape  St  Lucas  to  Panama.  Gulf  of  California  to  Nicaragua. 
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i.  Adamsii  VerrilL 

Nicaragua  to  Zorritoa,  Peru. 
L,  pylchra  V.,  and  var,  exilis  V. 

Gulf  of  California. 
i.  rutila  VerrilL 

Acapulco. 
X.  eximia  VerrilL 

Bay  of  Panama. 
Xf.  tenuis  VerrilL 

Gulf  of  California. 
i.  stenobrochis  VerrilL 

San  Salvador  to  Zorrito& 
var,  Englevnanni  Horn. 

Mazatlan  and  Acapulco  to  Panama 
i.  ramvlus  VerrilL 

San  Salvador  to  Zorritos. 
L,  lahiata  VerrilL 

Guajmas  and  Tohuantopeo  to  Nicaragua. 
L,  pumila  VerrilL 

Zorritos. 

i.  diffusa  VerrilL 

Gulf  of  Nicoja  and  Panama  Bay. 

Jj.  Califomica  VerrilL 

Margarita  Bay  and  Cape  St  Lucas. 
X.  alba  VerrilL 

Guajmas  to  Panama. 
L.flexilis  VerrilL 

San  Salvador  to  Panama  Bay. 
X.  rigida  VerrilL 

Gulf  of  California  to  San  Salvador. 
X.  euspidata  VerrilL 

Cape  St  Lucas  to  Acapulco. 
X.  exigua  VerrilL 

Guajmas  to  Nicaragua  and  2jorrit08. 
Evgargia  ampla  VerrilL 

Margarita  Bay  and  Gulf  of  California. 
var,  purpttrascens  VerrilL 

Nicaragua  to  Zorritos. 
JE  nobilis  VerrilL 

Nicaragua  and  Bay  of  Panama. 
var,  excelsa  VerrilL 

Gulf  of  California  and  Acapulco. 

M  Bradleyi  VerrilL 

Gulf  of  Nicoya  to  Panama  Bay. 


E,  Daniana  VerrilL 

Gulf  of  Niooya  and  Bay  of  Panama. 
M  muUifida  VerrilL 

La  Paz  and  Mazatlan  to  Acapulco. 
JE  aurantia>ca  VerrilL 

Gulf  of  California  to  Acapuloo. 
Phycogorgia  fiicata  Val. 

Mazatlan. 
Psammogorgia  arbuscula  VerrilL 

Gulf  of  Niooya  to  Panama  Bay. 
var.  Dowii  Verrill. 

San  Salvador  and  Peari  Islands. 
var.  pallida  VerrilL 


Pearl  Islands. 
P.  teres  VerrilL 

Guaymas  (Dr.  E.  Palmer)  to  Panama  Bay. 
P,  fucosa  VerrilL 

Mazatlan. 
P.  gracilis  VerrilL 

Pearl  Islands. 

Muricea  acervata  VerrilL 

Panama. 
M.  tvhigera  VerriU. 

Bay  of  Panama. 
M.  hispida  VerrilL 

Panama. 
M.  squarrosa  VerrilL 

Panama  Bay. 

M.  crassa  VerrilL 

Panama  Bay. 

JK  echinata  VaL 

Bay  of  Panama. 

var.flabellufn  VerrilL 

Panama  Bay. 
M.fruticosa  VerrilL 

Bay  of  Panama. 

var.  miser  VerrilL 

Nicaragua  to  Bay  of  Panama. 

M.  austera  VerrilL 

Gulf  of  California  to  Bay  of  Panama. 

M,  retusa  VerrilL 
Pearl  Islands. 

M.formosa  VerrilL 

Zorritos. 


662 


VerriU,  Notes  on  Badiata. 


M,  rohusta  Verrill. 

Acapulco. 
M.  albida  Verrill. 

Panama  Bay. 
M,  hebes  Verrill. 

Acapulco  to  Bay  of  Panama. 
M.  purpurea  VerrilL 

Acapulco  to  Bay  of  Panama. 
M.  appressa  VerrilL 
Gulf  of  California  to  Panama  and 

var.flavescens  VerrilL 

Nicaragua  to  Zorritoe. 

M,  tejieUa  VerrilL 
Nicaragua  to  Zorritoe. 


M.  aspera  VerrilL 

Panama. 

Heterogorgia  verrucosa  VerrilL 

Bay  of  Panama. 
H,  tortuosa  VerrilL 

Bay  of  Panama. 
JK  papiUosa  VerrilL 

La  Paz. 
Callipodium  Pcunjicum  VerrilL 
Zorritos.        Gulf  of  California  to  Zorritoe. 

C.  aureum  VerrilL 

Panama. 
Alcgonium  f  Bradleyi  VerrilL 

Panama. 


Lophactis  omata  Verrill. 

Panama  Bay. 

AstercLctls  Bradleyi  VerrilL 

Panama. 
Cladactis  grandis  VerrilL 

Nicaragua  to  Zorritoa,  Peru. 
Anthopleura  Dowii  Verrill. 

San  Salvador  to  Panama  Bay. 
Bunodes  (^),  sp. 

Pearl  Islands 

Calliactis  variegata  VerrilL 

Panama  Bay. 

Sagartia  crispata  VerrilL 

Panama  Bay. 

8,  carcinophUa  VerrilL 

Panama  Bay. 
8.  Panamensis  VerrilL 

Panama  Reefs. 
8,  Bradleyi  VerrilL 

Panama  Reefs. 
8agartia,  sp.  ined. 

Panama. 


ACTINARIA. 


Phellia  inomata  VerrilL 
Panama  Bay. 

P.  (?)  rubens  VerrilL 

Zorritos. 
P.  Panamensis  VerrilL 

Panama. 
Paractis  {?)  nobilis  VerrilL 

Panama. 
MammiUifera  Dance  VerrilL 

Panama  Bay. 
M.  nitida  VerrilL 

San  Salvador. 
M.  conferta  VerrilL 

Acapulco  and  San  Salvador. 
JEpizoanthtis  elongatus  Verrill. 

Panama  Bay  and  Zorritos,  (?)  La  Paz. 
jEJ.  hufnilis  VerrilL 

Panama. 

JE  crassus  VerrilL 

San  Salvador. 

Antipathes  Panamensis  VerrilL 

Panama  Bay. 


Montipora  fragosa  VerrilL 
(?)  Gulf  of  California. 

Porites  Calif  omica  VerrilL 
Guaymas  and  La  Paz. 


Madrepobabia. 

p.  porosa  VerrilL 

La  Paz. 
P.  excavata  VerrilL 

Pearl  Islands,  Panama  Bay. 
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P.  Panamensia  VerrilL  A,  concinna  VerriU. 

Panama  Bay.  Panama  Bay. 

P,  nodulosa  VerriU.  A,  detitata  Verrill. 

La  Paz.  La  Paz  to  San  Salvador  and  Panama. 

DendrophyUia  surcularis  VerrilL  A.  costata  Verrill. 

Pearl  Islands.  Panama  Bay. 

D,  tenuilameUoaa  VerrilL  A,  Pedersenii  VerrilL 

Panama  Bay,  Acapulco,  La  Paz.  Guaymas  and  La  Paz. 

Astropsammia  Pedersenii  VerrilL  A,  ( Ccenangia)  co7iferta  VerrilL 

La  Paz.  Gulf  of  California. 

Ithizopsammia  pulchra  VerrilL  Phyllangia  dispersa  VerrilL 

Pearl  Islands.  Gulf  of  Nicoya  and  Panama  Bay. 

AUopora  Califomica  VerrilL  Vlangia  BradUyi  Verrill. 

(?)  Gulf  of  California.  Panama  Bay. 

PociUipora  capitata  VerrilL  Paracyathus  humilis  VerrilL 
La  Paz  and  Socorro  Islands  to  Panama  Bay.        Pearl  Islands. 

var.  porosa  VerrilL  DesmophyUum  Cumitigii  E.  and  H, 

La  Paz.  South  America. 
var,  rolnista  Verrill.  JPungia  elegans  Verrill. 


Near  La  Paz.  Gulf  of  California. 

—  var,  ptimUa  VerrilL  Pavonia  gigantea  VerrilL 


Near  La  Paz.  Pearl  Islands. 

P.  lacera  Verrill.  P.  clivosa  VerrilL 

Acsjutia  to  Panama  Bay.  Pearl  Islands. 

Astrangia  Haimei  Verrill.  Stepfuinaria  steUata  Verrill. 

San  Salvador  to  Panama  and  Zorritos.  La  Paz  to  Bay  of  Panama. 

A,  pulcheUa  VerrilL 

Panama  Bay. 

In  this  list  there  are  104  species,  none  of  which  have  been  found 
beyond  the  limits  of  the  province.  An  examination  of  the  list  will 
show,  however,  that  there  are  sufficient  reasons  for  recognizing  the 
three  subdivisions  of  the  fauna,  already  given  in  the  case  of  the  Echin- 
oderms  (p.  337).  But  the  three  subdivisions  are  not  equally  well 
known.  The  Actinians  of  the  Mexican  and  Equadorian  sub-prov- 
inces are  almost  wholly  unknown,  only  one  or  two  species  having 
been  examined  from  each,  while  from  the  Panamian  division  a  consid- 
erable number  are  now  made  known,  although  there  must  be  many 
additional  ones.  The  shallow  water  Gorgonians  and  corals  have  been 
pretty  fully  collected  in  both  the  Mexican  and  Panamian  regions,  but 
from  the  Equadorian  we  have  only  the  small  collection  obtained  by 
Mr.  Bradley  at  Zorritos.  In  the  present  state  of  our  knowledge  some 
of  the  species  found  in  each  of  the  three  sub-provinces  are  peculiar  to 
it,  while  many  extend  also  to  one  of  the  other,  and  a  considerable 
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portion  are  found  in  all  three,  or  throughout  the  whole  extent  of  this 
great  province.  Future  explorations  iidll  undoubtedly  reduce  the 
number  of  speciee  peculiar  to  each  subdivision,  as  most  of  the  late 
collections  have  done,  for  there  can  be  no  doubt  but  that  part  of  the 
apparent  differences  in  the  faunae  are  due  to  the  incompleteness  of  the 
collections.  Local  peculiarities  of  the  particular  places  at  which  the 
various  collections  have  been  made  have  also  undoubtedly  increased 
the  apparent  differences. 

As  the  list  now  stands,  there  are  known  from  the  Mexican  subdivi- 
sion 42  species;  of  these,  20  species  are  peculiar  to  the  region ;  16  are 
found  also  in  the  Panamian  subdivision ;  and  6  are  found  in  both  these 
and  the  Equadorian  regions,  ranging  to  Zorritos. 

From  the  Panamian  subdivision  there  are  80  species  known;  of 
these,  51  are  peculiar  to  it  (including  16  of  Actinaria) ;  16  are  found 
also  in  the  Mexican  district;  7  are  common  to  the  Panamian  and 
Equadorian  regions ;  and  6  range  through  the  three  sub-provinces. 

Of  the  Equadorian  polyp-fauna  we  know  but  17  species;  of  these  4 
are  peculiar  to  it ;  7  are  found  also  in  the  Panamian ;  and  6  extend 
through  both  the  Panamian  and  Mexican  regions,  even  to  the  Gulf  of 
California. 

For  convenience  of  reference  some  local  lists  are  added,  which  will 
at  least  serve  to  illustrate  the  most  common  and  conspicuous  species 
of  the  several  localities. 

List  of  species  collected  at  Guaymas  by  Dr.  JEL  Palmer. 

The  following  species  are  in  the  collection  of  the  Chicago  Academy 
of  Sciences: 

Leptogorgia  Agassizii  V.  Fsammogorgia  teres  V. 

i.  media  V,  Astrangia  Pedersenii  V. 

JL  alba  V.  A.  {  Cosnangia)  conferta  V. 

X.  labiata  V.  Porites  Calif  omica  V. 
L,  exigua  V. 

List  of  species  collected  near  La  Paz  by  Capt.  J.  Pedersen. 

Leptogorgia  AgassiziiY .  QomxaovuEugorgia  nobUiSy  var.  excelsa  V. 

i.  media  V.     Not  common.  Conmion. 

L,  pulchra  V.     Common.  R  multifida  V.     Rare. 

var.  exilis  V.     Common.        M  cturantiaca  V.     Common. 

L.  tenuis  V.     Very  rare.  Muricea  austera  V.     Not  common. 

L.  rigida  V.     Abundant.  M,  appressa  V.     Common. 
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Heterogorgia papiUosa  V.    Rare.  Astropsammia PederseniiY ,  Hare. 
CaUipodium  Pacificum  V.    Rare.  PocUlipora  capitata  V.    Common, 

Epizoanthvs  elofigatus  V.     Rare. var,  porosa  V.  Not  common. 

Porites  Culifomica  V.    Not  com var.  robuata  V.     Common. 

mon.  var,  pumila  V.     Common. 

P,  porosa  V.     Common.  Astrangia  dentata  V.     Rare. 

P,  nodulosa  V.     Common.  A,  Pedersenii  V.     Not  common. 

Dendrophyllia  tenuilameUosa  V.  Fungia  elegans  V.     Rare. 

Rare.  Stephanaria  steUata  V.     Rare. 

The  fauna  at  Cape  St.  Lucas  appears  to  be  similar  to  that  of  La 
Paz.  The  collections  made  there  by  Mr.  J.  Xantus  include  many  of 
the  species  common  at  La  Paz,  especially  Leptogorgia  rigida^  L. 
Agassizii  and  X.  mediae  in  abundance.  He  also  collected  a  few  addi- 
tional species,  although  his  collection  was  much  less  extensive  than 
that  of  Capt.  Pedersen.  At  Acapulco  considerable  collections,  chiefly 
of  Gorgonians,  have  been  made  by  Mr.  A.  Agassiz,  Mr.  D.  B.  Van 
Brunt,  and  others.  The  common  species  are  mostly  the  same  as  at 
La  Paz,  and  there  appears  to  be  but  little  diflerence  in  the  fauna)  of  the 
two  localities,  except  what  may  be  explained  by  the  incompleteness 
of  the  collections  received.  A  few  species  {Leptogorgia  rutila  V.,  X. 
stenobrochiSy  var.  Englemanni^  Muricea  rolntsta^  M,  purpurea^  etc.) 
common  at  Acapulco,  have  not  been  found  at  La  Paz. 

From  the  coasts  of  San  Salvador  and  Nicaragua  I  have  seen  several 
collections,  made  by  Capt.  Dow,  Mr.  Bradley,  Mr.  J.  A.  McNiel,  and 
others,  but  none  of  them  can  be  considered  as  at  all  complete,  even 
for  the  Gorgonians.  So  far  as  can  be  judged  from  these  collections,  the 
fannse  of  those  coasts  are  essentially  the  same  as  that  of  Panama  Bay. 

List  of  species  collect^  on  the  coast  of  Ntcaragiui  by  J.  A.  McNiel 

The  following  species  were  collected  by  Mr.  McNiel  on  the  beach 
at  Corinto,  and  by  the  aid  of  divers  in  the  Gulf  of  Nicoya.  Those 
species  found  only  at  one  of  these  places  are  designated  either  by 
(C.)  or  (N.)  according  to  the  locality.  The  first  series  from  this 
collection  is  in  the  Peabody  Academy  of  Science,  Salem,  Mass.,  by 
which  Mr.  McNiel  was  sent  out: 

Leptogorgia  media  V.     (C.)  Psammogorgia  arlmscula  V.    (N.) 

X.  Adanisii  V.     Large.  Muricea  fruticosa,  var.  miser  V. 

X.  stenobrochis  V.  (C.) 

X.  ramidiis  V.     (C.)  M.  hebes  V.     (C.) 

X.  labiata  V.     (C.)  M.  purpurea  V.     (C.) 
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L.  diffusa  V.     (X.)  Large.  M,  appressa  V. 

L,  alba  V.     Common.  var,  flavescens  V.     (C.) 

i.  exigua  V.     Common.  M.  teneUa  V.     (C.) 

Eugorgia  Daniana  V.  (N.)  Large.  Cladactis  grandis  V.     (C.) 
M am2)la,var. purpurascensV.  (C.)  Astrangia  dentata  V.     (N.) 
JE  Bradley i  V.  ( N. )  Yellow  YBiiety.Phgllangia  dispersa  V.     (N. ) 
jK  nobilis  V.     (N.) 

Peruvian  Province. 

Alcyonaria. 
Zeptogorgia  Peruana  VerrilL        Dugorgia  rubens  VenilL 

Callao.  Paita. 

(f)  Muricea  horrida  Mobius.  Echinogorgia  aurantiaca  VerrilL 

*'  Peru."    Perhaps  this  belongs  to  the        Callao. 
Panamian  Proyince. 

AdTNABIA. 

Oulactis  concinnata  R  and  H.  Sagartia  nivea  VerrilL 

Callao.  Paita  and  Callaa 

Bunodes  papillosa  VerrilL  S,  Lessonii  VerrilL 

Callao  to  Talcahuano,  Chili.  Paita. 

B.  pluvia  VerrilL  S.  (?)  Peruviana  VerrilL 

San  Lorenzo  Island.  Paita. 

B,  ocellata  VerrilL  Nemactis  primula  £dw.  and  H, 

Paita.  San  Lorenzo  Island. 

Phytnactis  florida  Edw.  and  H,      N.  Draytonii  Edw.  and  H, 
San  Lorenzo  Island.  San  Lorenzo  I. 

Anactispicta  Ehr. 
Paita. 

Of  the  fifteen  species  in  this  list,  only  one  (Bunodes  papillosa) 
is  known  to  extend  its  range  beyond  the  limits  of  the  fauna. 

Chilian  Province. 

Alctonaria. 

Zeptogorgia  (f)  Chilensis  VerrilL    X.  (f)  arbuscula  VerrilL 

Algarrobo,  south  of  Valparaiso.  I.  Santa  Maria. 

L,  (?)  platyclados  VerrilL 

I.  Santa  Maria. 

AcnNARIA. 

Bunodes  papillosa  VerrilL  Phymactis  clematis  Edw.  and  HL 

Talcahuano  to  Callao.  Valparaisa 

Cystiactis  Eydouxi  Edw.  and  H.   Actinia  (?)  Mertensii  Brandt. 

Chill  ChilL 
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Sagartia  f  nymphcBa  VerrilL  Nemaciu  f  Chilerms  Verrill. 

Valparaiso.  Bay  of  T»lcahuano  and  Quiriquina  Island. 
S.  f  nibus  VerrilL 

Valparaiso. 

Madbbporabia. 

I^athycyathus  Chilensis  E.  and  H. 

Chili. 

Of  the  eleven  species  known  from  this  province,  none  are  known 
elsewhere,  except  Bunodes  papiUosa^  which  is  also  found  in  the 
Peruvian  fauna. 

FuEGiAN  Province. 

ACTINABIA. 

Bunod^  cruentata  Gosse. 

Orange  Bay. 
Metridhim  reticulatum  E.  and  H. 

Orange  Harbor. 
Cereus  Puegiensis  VerrilL 

Orange  Harbor. 

Sagartia  impcUiens  Gosse. 

Orange  Harbor. 
Sagartia  lineolata  Verrill. 

Forge  Cove,  near  Orange  Harbor. 

Madreporaria. 
Astrangia^  sp. 

Straits  of  Magellan. 

The  six  species  known  from  this  fauna  appear  to  be  peculiar  to  it. 


For  want  of  room,  the  lists,  giving  a  detailed  comparison  between 
the  tropical  faunae  of  the  Atlantic  and  Pacific  coasts  and  originally 
intended  to  accompany  this  article,  have  been  reserved  for  the  next 
volume. 


TRAN&  Connecticut  Acad.,  Vol.  L  68  Feb.,  1871. 


568  VerriHy  Notes  on  Radiaicu 

No.  8. — Additional  Observations  on  Echinoderms^  chiefly  from  the 
Pacific  coast  of  America.    By  A.  E.  Vebrill. 


Presented  January,  1871. 


Atlantic  Species. 
Pteraster  DansB  VerniL 

Proc  Boston  Sec.  Nat.  Hist,  zii,  p.  386,  April,  1869. 

Plate  IX,  figures  11,  11». 

Upper  surface  moderately  convex ;  radius  of  disk  to  that  of  rays  as 
1 :  1*18;  rays  broad,  suhtriangular,  the  tips  recurved  so  as  to  expose 
the  end  of  the  ambulacral  grooves  on  the  upper  side.  The  dorsal 
membrane  is  perforated  by  minute  scattered  pores,  and  numeroas 
small,  slender,  acute  spines  project  from  its  surface  at  regular  inter- 
vals ;  these  are  larger  on  the  disk  and  quite  small  on  the  outer  part  of 
the  rays.  Central  opening  small,  somewhat  rounded,  surrounded  by 
small  spines.  Dorsal  paxillse,  as  seen  when  the  dorsal  membrane  is 
removed,  elevated  and  rather  stout,  surmounted  at  the  summit  by  six 
to  ten,  slender,  acicular,  divergent  spinules,  one  of  which  is  usually 
larger,  and  projects  through  the  membrane.  Rays  beneath  bordered 
on  each  side  by  about  thirty,  slender,  transverse,  spine-like  ribs,  which 
project  but  slightly  beyond  the  margin,  and  are  connected  by  the  web- 
like membrane  quite  to  their  ends.  Interambulacral  plates  thin,  each 
usually  bearing  four  very  slender,  elongated  spines,  many  of  them 
with  small  pedicellarise  near  the  tips ;  the  inner  one  considerably  short- 
est ;  all  connected  together  by  a  web,  which  retreats  between  the 
points  to  a  considerable  extent ;  near  the  mouth  there  are  often  five 
spines.  At  each  interradial  comer  of  the  mouth  there  are  ten  long, 
slender,  pointed  spines,  the  six  middle  ones  about  equal  in  length,  the 
two  outer  ones  on  each  side  much  smaller,  the  outermost  considerably 
smaller  than  the  preceding ;  just  back  of  these,  and  side  by  side,  are 
two  long,  slender,  somewhat  curved,  acute  spines,  about  equal  in 
length  to  the  longer  ones  of  the  group  in  front  of  them. 

Radius  of  disk  '37  of  an  inch ;  of  rays  *57 ;  width  of  rays  at  base  '50; 
elevation  of  back  '36 ;  length  of  longest  transverse  ribs  of  the  rays 
beneath  *16 ;  of  interambulacral  spines  '06  to  '08 ;  of  the  spines  at 
mouth  angles,  about  *08. 

This  species  was  labeled  "Rio  Janeiro?''  It  was  perhaps  from 
dredgings  made  in  30  fathoms  off  the  east  coast  of  Patagonia,— J.  D- 
Dana,  U.  S.  ExpL  Expedition. 
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There  is  but  one  specimen  of  this  species  in  the  collection,  which 
has  been  dried  from  alcohol.  It  is  more  nearly  allied  to  P.  pulviUvs 
Sars*  than  to  P.  mUitaris,  The  latter  has  much  longer  arms  and  only 
three  or  four  spinules  on  the  dorsal  paxillse ;  the  former  has  more 
numerous  spinules  on  the  paxillse,  shorter  and  more  numerous  inter- 
ambulacral  spines,  and  quite  different  mouth-spines.  The  dorsal  sur. 
face  is  also  different  from  that  of  either  species,  as  well  as  the  propor- 
tions. 

Plagionotus  Africanus  Verdll,  ap.  nov. 

Test  broad  oblong-oval,  somewhat  angulated  opposite  the  interam- 
bulacra,  truncate  and  slightly  emarginate  anteriorly,  obliquely  trun- 
cate behind ;  margin  rather  high  and  abruptly  rounded,  especially  at  the 
anterior  end ;  upper  surface  slightly  convex,  in  one  specimen  depressed 
at  the  center.  Ovarial  openings  four,  large,  the  two  anterior  oblong 
and  divergent,  unequal,  the  others  round.  Anterior  ambulacrum 
broad,  slightly  depressed,  the  plates  large  and  nearly  as  high  as  broad, 
perforated  by  conspicuous  double  pores.  Anterior  lateral  ambulacra 
very  divergent,  rather  broad,  narrow  at  iirst,  increasing  rapidly  in 
width  to  the  middle  or  beyond,  the  outer  portion  broad,  oblong, 
obtuse  at  the  end,  which  is  slightly  recurved.  Posterior  ambulacra 
considerably  longer,  little  curved,  but  strongly  divergent,  usually 
increasing  in  width  to  the  outer  third,  beyond  which  they  are  some- 
what narrowed  and  curved  foi^ward.  The  anterior  and  posterior  inter- 
ambulacra  are,  therefore,  relatively  broader  than  in  P,  pectorcUis^  and 
the  lateral  ones  narrower.  Peripetalous  fasciole  narrow,  but  well 
defined  and  sunken,  with  a  rather  regular  oval  outline,  which  is  only 
slightly  angulate,  or  rather  undulated,  laterally,  but  beyoud  the  mid- 
dle of  each  anterior  interambulacrum  it  bends  downward  nearly  at 
right  angles  for  a  short  distance,  and  then,  after  forming  another  simi- 
lar angle,  bends  a  little  downward  in  crossing  the  anterior  end.  A 
slight  ridge,  corresponding  to  the  angle  of  the  fasciole,  extends  upward 
to  the  center,  dividing  the  interambulacra  into  two  unequal  areas,  the 
smaller  of  which  is  next  to  the  anterior  ambulacrum ;  both  of  these 
areas  bear  oblique  rows  of  large  tubercles,  which  do  not  extend  over 
the  dividing  ridge. 

In  the  lateral  interambulacra  the  very  large  tubercles  are  numer- 
ous, extending  to  near  the  apex,  mostly  arranged  in  oblique,  more  or 
less  curved  rows ;  in  the  posterior  area  they  are  more  unequal  in  size 

*  Overaigt  af  Norges  Echinodermer,  p.  62,  Tab.  6,  figs.  14-18,  Tab.  7,  8,  ChriBtianiA, 
1861. 
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and  less  regularly  arranged,  forming  closters  rather  than  rows,  and  ex- 
tend backward  beyond  the  fasciole,  nearly  to  the  anal  area.     The  plas- 
tron is  broad  oval,  emarginate  behind,  the  sides  pretty  regularly  cur^-ed. 
The  subanal  area  is  broadly  cordate,  with  three  or  four  conspicuous 
pores  on  each  side,  from  each  of  which  a  well-marked  groove  extends 
to  the  center.     The  fasciole  surrounding  it  is  broad  and  well  defined; 
the  branches  extending  up  near  the  sidest  of  the  anal  area  are  nar- 
rower, but  depressed  and  conspicuous.     The  anal  area  is  large,  nearly 
circular,  but  with  a  sharp  angle  on  the  upper  side ;  more  than  half  of 
its  diameter  is  occupied  by  a  thin  central  membrane,  which  is  some- 
what semicircular,  rounded  below,  its  surface  toward  the  edge  bear- 
ing minute,  scattered,  rounded  plates,  which,  nearer  the  edge,  increase 
in  size  and  form  two  or  three  disconnected  circles  of  detached  plates. 
These  are  mostly  rounded,  or  more  or  less  oblong,  though  quite  irreg- 
ular in  form  and  size,  but  the  outer  rows  are  composed  of  successively 
larger  and  closer  plates.     Those  of  the  outermost  row  are  considera- 
bly the  largest  and  are  mostly  in  contact,  though  still  quite  irregular 
in  size  and  form,  and  mostly  with  rounded  angles  and  sides ;  on  the 
upper  side  there  is  a  triangular  group  of  four  or  five  similar  plates, 
between  the  outermost  row  and  the  small  plates  of  the  inner  circles. 
The  actinostome  is  very  broad  crescent  shaped,  with  rounded  comers, 
not  at  all  produced,  or  even  slightly  emarginate,  anteriorly ;  but  it  is 
strongly  labiate,  the  lower  border  much  thickened,  prominent,  and 
broadly  rounded.     The  actinal  area  is  occupied  by  a  thin  membrane, 
which  bears  comparatively  few  (about  25),  mostly  large  and  discon- 
nected, irregularly  shaped  plates,  most  of  which  are  not  in  contact ; 
the  larger  ones  are  pierced  by  one  or  two  pairs  of  small  pores,  and 
the  marginal  ones  bear  a  few  small  miliary  tubercles.     The  outer  row 
contains  9  or  10  plates,  which  are  transversely  oblong  and  very  une- 
qual in  size  and  form,  but  mostly  in  contact  at  their  ends ;  inside  of 
these  there  is  an  irregular  row  of  8,  large,  irregularly  rounded  plates, 
which  are  mostly  not  in  contact,  often  leaving  considerable  spaces  of 
naked  membrane  between.     The  inner  portion  of  the  membrane  bears 
an  irregular  group  of  five  or  six,  unequal,  smaller,  well  separated, 
rounded  plates. 

The  largest  specimen  is  6*50  inches  long;  5 '36  broad;  2*05  high; 
length  of  anterior  lateral  ambulacra  from  apex  2*35;  greatest  breadth 
*38 ;  length  of  posterior  ones  2*80;  breadth  *45;  diameter  of  largest 
ovarial  pores  '09  by  '05 ;  average  breadth  of  fasciole,  about  '06 ; 
length  of  plastron  3*35;  breadth  1*35;  transveree  diameter  of  anal 
area  *58;  longitudinal  diameter  *65;  diameter  of  its  largest  plates  "08 
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to  '10 ;  transverse  diameter  of  mouth  1*03 ;  longitudinal  diameter  '25  ; 
its  largest  plates  '15  to  25 ;  meiium  sized  plates  '10  to  •12.  Another 
specimen  is  5*50  inches  long;  4*30  broad;  1*85  high.  A  small  speci- 
men, distorted  above,  is  4*18  inches  long;  3*30  wide  ;  1*95  high;  acti- 
nal  area  '60  wide ;  *23  long.  In  this  the  inner  plates  of  the  actinal 
area  are  smaller  and  more  numerous. 
Sherbro  Island,  west  coast  of  Africa, — Rev.  D.  W.  Burton, 
This  species  is  closely  allied  to  P.  pectoriUs  Ag.,  from  Florida  and 
the  West  Indies.  For  the  sake  of  comparison  some  details,  not  men- 
tioned in  the  published  descriptions,  are  here  added. 

PlagionotUS  pectoralis  Agasaiz  and  Desor. 

Spatangus  pedorcUia  Lamarck,  Hist  an.  sans  vert,  iii,  p.  383 ;  Desmoulina,  Echin..  p. 
380. 

Brissus  pectoralis  Agasaiz.  Prodromus,  p.  184. 

Bris3us  (Plagio'iotus)  pectoralis  Ag.  and  Des.,  Cat.  Rais.,  Ann.  des  Set.  n»t,  viii,  p. 
13.  1847  ;  vi,  Tab.  16.  fig.  16. 

Plagionotut  pectoralii  Gray,  Cat.  Rch.  Brit.  BiCuseufn,  n.  50,  1855 ;  A.  Avassiz,  Bul- 
letin Mas.  Comp  ZooL  I,  p.  275,  1870. 

PlagionotUS  Deaorii  Gray.  op.  cit.,  p.  51. 

Several  West  Indian  specimens  of  this  species,  of  various  sizes, 
which  I  have  had  opportunities  to  compare  with  the  African  speci- 
mens, present  the  following  differences. 

The  test  is  much  more  depressed,  the  margin  less  elevated  and 
often  comparatively  acute,  rising  with  a  gradual  slope  on  all  parts, 
except  at  the  posterior  end.  The  outline  is  also  more  regularly 
elliptical,  with  rounded  sides ;  the  anterior  end  is  more  deeply  emargi- 
nate,  with  the  anterior  ambulacrum  more  sunken.  The  anterior 
lateral  and  posterior  ambulacral  petals  are  longer  and  narrower,  with 
the  sides  parallel  for  a  great  part  of  the  length,  and  they  are  less  di- 
vergent, being  directed  at  first  more  anteriorly  and  posteriorly,  but 
are  more  strongly  recurved  toward  the  outer  ends ;  this  renders  the 
lateral  interambulacra  broader  and  the  anterior  and  posterior  ones 
narrower.  Tlie  large  tubercles  are  quite  variable  in  number  in  P. 
pectoralis^  but  are  often  more  numerous,  though  not  usually  arranged 
in  such  regular  rows.  In  all  the  speciiniens  of  the  latter,  which  I  have 
seen,  there  are  no  large  tubercles  on  the  triangular  area  of  the  an- 
terior interambulacra  ne.xt  to  the  anterior  ambulacral  zone,  which 
bears  large  tubercles  in  P.  Afrlcanns.  The  small  tubercles  are 
smaller  in  the  former.  The  peripetalous  fasciole  is  broader  in  P,  pec- 
toralis /  and  the  plastron  is  longer  and  more  oblong,  with  the  sides 
more  nearly  parallel.     Tlie  anal  area  is   smaller,  ovate,  the  upper 
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end  narrowed  and  pointed.  The  mouth  is  not  so  broad  trmnsreraelT, 
but  i5»  more  produced  and  rounded  anteriorly.  Both  these  areas  are 
covere*!  hj  numerous,  small,  crowded,  polygonal  platesw 

Another  «pe<-imen  of  P.  p^ctoralis  from  Tampa  Bay,  Florida,  in  the 
Museum  of  Comparative  2kM>logy,  which  I  have  abo  had  an  opportu- 
nity to  compare  with  the  African  specimens,  in  company  with  Mr.  A. 
Agassiz,  differs  considerably  in  form  from  the  West  Indian  specimens, 
of  similar  sisKf.  and  if  all  the  specimens  from  that  region  should  prove 
to  have  the  same  characters,  it  ought  to  be  regarded  as  at  least  a 
marked  variety.  This  s|>ecimen  is  of  about  the  same  size  as  the 
larger  African  specimen,  and  agrees  nearly  with  it  in  form,  thoagh  it 
is  somewhat  more  depressed  and  the  sides  are  less  abrupt,  especially 
anteriorly ;  the  anterior  end  is  even  less  emarginate ;  and  the 
ambulacral  furrow  less  sunken,  with  small  erplates  and  more  nomei^ 
ous  pores.  The  ambulacral  |)etals  are  not  so  narrow  and  oblong  as 
in  the  West  Indian  specimens,  though  much  more  so  than  in  the 
African.  The  ovarial  openings  are  small  and  round ;  the  fasciole  wide; 
the  pLiRtron  oblong;  the  large  tubercles  and  the  mouth  and  anal 
areas  are  a^*  in  the  typical  form,  differing  in  the  same  way,  therefore,  in 
all  these  characters  from  the  African  specimens.  Theactinal  membrane 
is  covered  with  numerous,  small,  crowded,  polygonal  platea.  The  anal 
area  is  als^>  covere<l  with  small,  crowded,  polygonal  plates,  much  more 
numerous  than  in  P.  Africanus,  The  most  constant  and  important 
differences  are,  therefore,  found  in  the  form  of  the  actinal  and  anal 
areas  and  the  character  of  their  plates ;  the  size  and  form  of  the  ovarial 
openings ;  the  width  of  the  fasciole ;  and  the  form  of  the  plastron. 

A  large  8i>ecimen  of  JP.  pectoralis  from  Turk's  Island,  in  the 
Museum  of  the  Boston  Society  of  Natural  History,  is  9  inches  long; 
6-75  wide ;  2*60  high. 

Pacific  Species. 

Ophiuroidea. 
Ophiothela  mirabilis  Verriu,  (pp.  268,  376). 

This  species  has  been  received  from  La  Paz,  Cape  St.  Lucas,  Corinto, 
and  Gulf  of  Fonseca,  in  addition  to  Panama  and  Pearl  Islands  In 
all  cases  it  was  found  clinging  in  large  numbers  to  the  branches  of 
Muricea  and  Qorgonidce,  The  genus  appears  to  be  widely  distribu- 
ted in  the  tropical  parts  of  the  Pacific  Ocean,  O.  Dance  V.*  lives  upon 
Melltodes  virgata  V.  at  the  Feejee  Islands.  A  species  occurs  at 
Japan,  on  MopseUa  Japonica  V.,  and  Dr.  Ltltken  has  observed  one  on 
a  Pirisis  from  the  China  Seas. 


*  Proceedings  Boston  Soc.  Nat  Hist,  xii,  p.  391,  1869. 
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Hemipholis  gracilis  VerriU. 

These  Trans,  p.  262  (read  Jan.,  1867,  published  March,  1867);  Proc.  Boat  Soa  Nat 

Hist,  xii,  p.  391. 
Hemipholia  affinia  Ljung.,  op.  cit,  p.  322  (read  Nov.,  1866,  published  1867,  note  on 

fly-leaf  dated  May  18,  1867);  Lyman,  Bulletin  M.  C.  Z.,  i  p.  336,  1870 

"  Ljungman's  species  from  Guayaquil,  appears  to  be  identical  with 
H,  grdciVs.  Judging  from  the  date  of  Prof.  L6ven'8  note,  our  name 
has  priority  of  actual  publication."  * 

*  Mr.  Lyman,  in  ihe  work  cited,  witliout  giving  any  additional  information  objects 
to  the  remark  quoted  above,  in  the  following  words :  "  This  whole  matter  of  priority  in 
descriptions  irt  of  no  sort  of  interest  to  science,  except  as  a  matter  of  reffistrcUion.  Nor 
is  it  profitable  to  enter  on  the  question  of  wliat  constitutes  pubUcaHan.  But  we  may 
say,  that  the  partial  distribution  of  loose  sheets  of  an  incomplete  paper,  though  a  use- 
ful .'ind  praiseworthy  custom,  constitutes  no  greater  claim  for  priority  than  the  reading 
of  a  paper  before  an  ancient  and  distinguished  Academy,  and  the  speedy  publication  of 
that  paper  in  its  complete  and  connected  form." 

We  believe  there  are  very  few  naturalists,  at  the  present  day,  who  are  willing  to  admit 
that  anything  less  tlian  the  actual  printing  of  descriptions  or  recognizable  figures  can 
g^ve  priority  to  the  names  of  species  or  genera,  and  this  without  reference  to  the  rep- 
utation or  antiquity  of  tiie  society  before  which  a  paper  may  be  read.  In  case  of 
descriptive  papers,  or  diagnoses,  as  everyone  know.<<,  nothing  more  than  the  title  is 
usually  read,  and  many  additions  are  often  made  afterwards,  before  or  during  printing. 
Therefore  if  Mr.  Ljungman's  paper  was  |>rin^  before  March,  1867,  his  name  should  be 
adopted,  otherwise  not     On  this  question  Mr.  Lyman  gives  us  no  positive  information. 

We  notice,  however,  that  Mr.  Lyman  invariably  dates  certain  of  his  own  species 
trom  their  first  publi&ition  in  the  Proceedings  of  the  Boston  Society  of  Natural  History, 
although  they  were  distributed  in  sheets  containing  parts  of  incomplete  papers,  the 
mode  of  publication  and  distribution  being  precisely  the  same  in  the  two  cases.  And 
if  antiquity  of  the  Society  has  anything  to  do  with  the  matter,  the  advantage  is  on  the 
side  of  the  Connecticut  Academy  to  the  extent  of  some  40  yenn !  I  am  not  aware, 
however,  that  any  member  of  this  Academy  would  consider  himself  justified,  on  that 
account,  in  claiming  priority  ofpuhlication  for  matters  contained  in  hundreds  of  commu- 
lications  made  to  the  A&idemy  during  the  past  80  years,  but  not  yet  printed. 

The  question  of  priority  of  names  has,  however,  an  importance  far  greater  than  Mr. 
Lyman's  remark  would  imply,  for  every  working  naturalist  is  painfully  conscious  of  the 
g^eat  amount  of  time  and  labor  thit  he  is  constantly  obliged  to  spend  in  unravelling 
the  intricate  synonymy  of  well  known  genera  and  species,  mo-tt  of  wliich  has  been 
caused  by  the  careless  or  willful  neglect  of  the  salutary  rules  of  nomenclature,  in  which 
priority  of  publiccUion  is  one  of  the  most  fundamental  principles.  And  whenever  a  nat- 
uralist, to  save  liis  own  time,  selrtshly  neglects  to  ascertain  the  correct  synonymy  of  the 
species  which  he  describes  or  mentions,  he  is  merely  heaping  up  labor  for  future  nat- 
uralists, whose  time  might  be  much  better  employed,  than  in  correcting  the  imperfect 
work  of  their  predecessors. 

Simplicity,  accwraq/^  s^nd  pernianency  of  nomenclature  are,  tiierefore,  of  vast  import- 
ance for  the  future  development  of  Zoology,  and  whatever  C3ntributes  to  this  end  wo 
regard  as  far  more  worthy  of  careful  attention,  than  any  slight  personal  honor  or  dis- 
honor that  may  be  connected  with  the  naming  of  species  or  genera,  whether  new  or  ol  1 . 
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Pectinura  maCUlata  Vemll,  Amer.  Jour.  ScL,  xlviii,  p.  431. 

Ophiarackna  macukUa  Yerrill,  Proc  Boston  Soc.  Nat  Hist,  zii,  p.  388,  1869. 

Dr.  Ltltken  has  adopted  the  name,  Pectinura  Forbes  {non  Heller) 
for  the  genus  to  which  this  large  species  from  New  Zealand  belongs. 

ASTBBIOIDEA. 

Oreaster  occidentalis  Vemii,  (pp.  278,  874). 

Penteuxros  occidentals  Yerrill  (by  ernir),  Am.  Jour.  Science,  xliz,  p.  99,  1870.  (Cot- 
rected  to  Oreaster  occidentalis,  p.  227).* 

Of  this  hitherto  rare  species  21  specimens  of  varioas  sizes  have 
been  received  from  La  Paz.  They  show  but  little  variation  except 
that  due  to  age  or  state  of  preservation.  Some  specimens  are  so 
dried  as  to  leave  the  disk  and  rays  plump  and  rounded  above,  while 
in  others  the  interradial  spaces  are  so  shrunken  as  to  make  both  the 
rays  and  disk  angular.  In  some  most  of  the  upper  and  part  of  the 
lower  marginal  plates  bear  small  obtuse  spines  or  tubercles ;  in  others 
there  are  few  or  none  of  these ;  the  two  smallest  specimens  have  none, 
though  others,  scarcely  larger,  have  quite  a  numben  The  smallest 
specimen  has  the  longer  radius  1  inch ;  the  shorter  "50.  This,  how- 
ever, has  nearly  the  form  and  all  the  essential  characters  of  the  adult, 
though  the  spines  and  tubercles  are  less  numerous. 

Nidorellia  armata  Gray,  (pp-  280,  372). 

Numerous  specimens  of  this  species  were  received  from  La  Pax, 
where  it  is  common  at  the  depth  of  a  few  fathoms. 

The  La  Paz  specimens  present  all  the  variations  described  in  those 
from  Panama.  Some  of  the  larger  ones  are  unusually  spinose,  hav- 
ing large  triangular  groups  of  spines  on  the  interradial  regions  of  the 
upper  side,  and  in  some  cases  three  rows  of  large  spines  on  the  rays. 

Gymnasteria  spinosa  Gray. 

Annals  and  Mag.  Nat.  Hint.,  1840,  p.  278;  Synopsis  of  Species  of  Starfishes  in  Bn^ 
iah  Museum,  p.  8,  1866;  Verrill,  Proc  Boston  Soc.  Nat.  Hist,  xii,  p.  384,  1869. 

A  Starfish  collected  at  La  Paz  by  Capt.  Pedersen,  seems  to  be  iden- 
tical with  this  species,  originally  obtained  at  Panama  by  Mr.  H.  Cum- 
ing.    There  are  three  specimens  in  the  collection. 

Form  pentagonal,  with  rather  broad,  tapering,  somewhat  depressed, 
triangular  rays.     Radii  as  1 ;  2*2.     The  skeleton  consists  of  moiierately 

♦  The  name,  Pentaceros,  was  used  for  a  genus  of  fishes  by  Cuvier  and  VaL  (t(^  iii  i^ 
30,  1828  ;  see  also  Gunther.  CataL  Fishes  of  British  Museum,  i,  p.  212)  loDg  before  it 
was  employed  by  Gray  for  this  genus.  For  this  reason  Oreaster  was  substituted  bj 
Millie r  and  Troschel. 
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large,  rounded  and  polygonal  plates,  joined  by  their  edges,  so  as  to 
leave  variously  shaped  spaces  between,  with  their  surface  roughened 
by  minute,  granule-like  prominences  and  covered  with  a  thin  mem- 
branous  skin,  which  allows  the  roughness  of  the  plates  to  show 
through  it.  The  median  dorsal  plates  on  each  ray  are  stout,  rather 
rhomboidal,  with  the  angles  produced  and  rounded  and  the  center 
tubercular;  they  bear  a  row  of  eight  to  twelve,  stout,  elevated,  blunt 
spines,  one  to  each  plate.  The  sides  of  the  rays  near  the  base  are 
formed  by  about  four  series  of  plates  ;  in  the  two  intermediate  rows 
rounded ;  in  the  upper  and  lower  ones  with  lateral  prolongations, 
which  articulate  with  the  dorsal  and  marginal  plates  in  such  a  way  as 
to  leave  rather  large,  transverse,  oblong  openings  between ;  toward 
the  end  of  the  rays  the  plates  become  more  regular  and  uniform, 
mostly  polygonal,  and  more  closely  united,  except  that  there  are  still 
larger  openings  next  to  the  marginal  plates,  forming  a  regular  series. 
Marginal  plates  stout,  prominent,  projecting  laterally,  and  rounded 
on  the  outer  side,  much  broader  than  high,  forming  a  single  row,  with 
the  plates  placed  alternately  a  little  above  and  below  the  median  line, 
about  12  to  16  on  each  side  of  the  ray,  each  one  bearing  a  stout,  elon- 
gated, conical  spine.  Plates  of  the  lower  side  rounded  and  subpolyg- 
onal,  unequal,  some  of  them  bearing  a  very  small  central  tubercle, 
mostly  closely  united,  so  as  to  leave  only  small  pores  between.  Each 
interambulacral  plate  bears  an  outer,  stout,  oblong,  blunt  spine,  com- 
pressed or  wedge-shaped  at  the  tip,  and  an  inner  group  of  four  or  five 
slender  ones,  of  which  the  lateral  are  very  short  and  the  two  middle 
ones  considerably  longest,  all  connected  together  by  a  thin  web.  On 
each  margin  of  the  mouth  there  is  a  group  of  five  to  eight,  rather 
slender,  subequal,  obtuse  spines,  connected  together  by  a  web.  Near 
the  margin  of  the  disk  and  rays,  above  and  below,  there  are  many 
rather  large  pedicellariaj,  oblong  or  subcylindrical  in  form,  obtuse  at 
the  tips.     The  dried  specimens  are  light  red  above,  yellowish  below. 

The  largest  specimen  is  1*50  inches  from  center  to  edge  of  disk; 
2*75  to  tip  of  rays;  breadth  of  rays  at  base  1  to  1-25;  length  of 
largest  spines  '20  to  '22 ;  diameter  at  base,  about  '08. 

A  smaller  one  has  the  radius  of  disk  '68  of  an  inch;  of  rays  1*60; 
length  of  dorsal  and  marginal  spines  '10  to  '12;  diameter  '06  or  '06; 
diameter  of  upper  and  lower  plates  05  to  '10,  mostly  about  '08. 

Mithrodia  Bradleyi  Verriu,  (p.  238). 

From  La  Paz  there  are  two  dry  specimens  of  this  species.  The 
smaller  and  more  perfect  one  is  3*50  inches  from  the  center  to  the  tips 
of  the  rays ;  '50  to  the  edge  of  the  disk;  length  of  largest  spines  '15 ; 
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diameter  '06.  The  color  is  brownish  orange  above,  reddish  below. 
There  is  a  median  row  of  6  to  8,  distant,  large,  blunt  spines  on  the 
upper  side  of  each  ray,  which  does  not  extend  nearly  to  the  end  of 
the  ray ;  on  each  side  of  the  dorsal  surface,  near  the  margin,  there  is 
a  similar  row  of  10  or  12,  longer  spines,  which  extend  to  the  end  of 
the  rays  and  are  directed  obliquely  upward ;  on  each  side  of  the  ven- 
tral surface  there  are  two  rows  of  spines,  like  the  last,  but  the  row 
next  to  the  interambulacral  plates  has  18  or  20  spines.  All  these 
spines  are  surrounded  at  base  by  about  6  radiating  ossicles  beneath 
the  surface,  each  of  which  bears  on  its  outer  end  one  of  the  small 
roughly  granulated  papillae,  which  are  numerous  on  the  dorsal  surface. 
There  are  usually  6,  small,  slender  spines  on  the  inner  edge  of  each 
interambulacral  plate,  of  which  the  two  middle  ones  are  longest  and 
the  two  outer  very  small ;  the  single  stout  spine  on  the  outer  edge  of 
each  plate  is  about  twice  as  long  as  the  longest  of  the  inner  ones. 

Acanthaster  Ellisii  VerrUi. 

Echiruuter  EUiaii  Gray,  Annals  Nat  Hist,  1840,  p.  281 ;  Synopsis  Starfishes  of  Brit- 
ish Museum,  p.  12,  1866. 
AcfinUiaster  solaria  {pars)  Duj.  et  Hupe,  Hist  uat.  des  Zooph.  Ech.,  p.  352,  1862. 
Acanthaster  EUisii  Verrill,  Proc.  Boston  Soc.  Nat  Hist,  xii,  p.  385,  1869. 

Two  specimens  received  from  Capt.  Pedersen,  who  collected  them 
at  La  Paz,  appear  to  belong  to  this  rare  species.  The  diameter  of  the 
smaller  one  is  1  '5  inches ;  length  of  rays  '40.  The  spines  are  long 
(•16  inch)  and  quite  slender.  There  are  five  madreporic  plates,  which 
are  small,  round,  and  prominent;  and  13  rays.  Color  light  red,  the 
upper  spines  rose-red ;  those  below  pink  with  white  tips ;  the  general 
color  of  the  lower  surface  is  yellowish  white. 

The  larger  specimen  is  4  inches  in  diameter;  greater  radius  2 
inches ;  radius  of  disk  1  '25 ;  length  of  largest  spines  of  back  *25 ; 
diameter  at  base  '05.  It  has  5  madreporic  plates  and  12  rays,  sepa- 
rated below  by  small  interradial  areas.  The  whole  surface,  above  and 
below,  is  covered  with  small  granules,  which  also  extend  over  the  sur- 
face of  the  spines,  nearly  to  the  tips.  The  interambulacral  plates 
bear  a  row  of  slender,  elongated,  blunt  spines,  bordering  the  ambula- 
cral  furrows,  each  plate  bearing  a  group  of  three  spines,  of  which  the 
central  is  the  longest ;  between  these  groups  there  is  often  a  large, 
long,  rounded,  slightly  tapering,  obtuse  pedicellaria,  nearly  equal  in 
length  and  size  to  the  smaller  spines  adjacent ;  on  the  outer  part  of 
each  of  these  plates  there  is  also  a  long  and  large,  obtuse  spine,  simi- 
lar to  those  on  the  interradial  plates. 
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Echinaster  tenuispina  Veniii  sp.  nov. 

Radii  about  as  1 :  5*8.  Rays  five,  rounded,  long,  moderately  stout, 
tapering  to  the  end.  Spines  of  the  dorsal  surface  small,  but  very 
numerous,  tapering,  subacute,  arranged  in  many  scarcely  defined 
rows,  of  which  there  appear  to  be  about  16  on  the  rays.  The  inter- 
ambulacral  plates  bear  numerous,  crowded,  divergent  spines,  of  about 
the  same  size  and  form  as  those  of  the  dorsal  surface,  those  of  the 
opposite  sides  crossing ;  three  of  these  arise  from  each  plate,  in  a 
transverse  row;  the  middle  one  is  considerably  largest  and  longest, 
the  outer  one  somewhat  shorter  and  blunter,  the  inner  one  much 
smaller,  slender  and  acute.  Tlie  skin  is  smooth  and  glossy ;  in  the 
angles  between  the  rays  beneath  and  along  the  lower  side  of  the  rays 
there  are  numerous  slender  transverse  furrows. 

Radius  of  disk  '60  of  an  inch;  of  rays  3*50;  width  of  rays  at  base 
'62 ;  length  of  largest  spines  '06. 

Color  of  dried  specimens  deep  reddish  brown. 

La  Paz, — Capt.  J.  Pedersen.     Six  specimens. 

This  species  is  allied  to  M  spiJiulosua  V.,  from  the  west  coast  of 
Florida.  Its  rays  are  not  so  slender  and  the  dorsal  spines  are  still 
more  numerous. 

Ophidiaster  pyramidatus  Gray,  (p.  287). 

Several  specimens  were  sent  from  La  Paz  by  Capt.  Pedersen. 

The  dry  specimens  in  best  condition  are  light  straw-color  beneath; 
the  poriferous  zones  are  bright  orange;  the  rows  of  large  plates  on 
the  back  and  sides  olive-green ;  madreporic  plate  large,  dark  olive- 
green. 

Lepidaster,  gen.  nov. 

Disk  small,  rays  rounded,  elongated ;  whole  surface  covered  with 
a  thin  smooth  skin,  without  granules  or  spines.  The  skeleton  consists, 
in  the  rays,  of  several  similar  dorsal  and  lateral  rows  of  rather  large, 
more  or  less  rhomboidal,  overlapping  plates,  so  articulated  with 
those  of  the  adjacent  rows  as  to  leave  a  regular  row  of  pores  between 
all  the  rows  of  plates,  except  between  the  ventral  and  interambulacral 
rows.  On  disk  the  plates  are  pentagonal  The  interambulacral 
plates  bear  an  inner  row  of  small  slender  spines,  several  to  each  plate, 
bordering  the  ambulacral  groove,  and  outside,  but  adjacent  to  these, 
a  row  of  much  larger  oblong  spines,  not  more  than  one  to  a  plate. 

This  genus  is  allied  to  Tamaria  and  Cistina  of  Gray,  but  in  both 
of  those  groups  the  plates  bear  spines.  Ophidiaster  and  Linckia  are 
granulated  and  the  plates  are  arranged  quite  differently. 
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Lepidaster  teres  VemiL  sp.  nov. 

Hays  five,  long,  round,  slender,  tapering;  disk  smalL  Radii  as 
1 :  0*3  The  rays  have  three  dorsal  rows  of  overlapping  rhomboidal 
plates,  with  the  angles  prolonged  and  sides  concave ;  two  lateral  rows 
of  similar  plates  on  each  side ;  and  a  ventral  row  of  much  smaller 
crowded  plates,  which  are  united  directly  to  the  interambolaeral 
plates,  but  are  joined  to  the  first  lateral  series  by  an  interrupted  row 
of  small  squarish  plates,  between  which  there  are  rather  large  pores. 
The  intenimbulacral  plates  bear  an  outer  series  of  small,  round,  trun- 
cated spines,  sometimes  one  to  each  plate,  but  usually  only  on  alternate 
plates ;  and  an  inner  series  of  very  slender,  small,  subequal  spines, 
three  to  each  plate,  the  middle  one  usually  slightly  longest.  Each 
corner  of  the  mouth  has  a  group  of  four,  longer,  sharp  spines,  the  two 
middle  ones  largest  Anal  orifice  central,  surrounded  by  numerous 
minute  granules  or  papillse;  madreporic  plate  rather  large,  circular, 
concave,  finely  convoluted.  Whole  surface  covered  with  a  soft,  thin 
skin,  which  allows  the  plates  to  be  seen  distinctly.  Color  of  the 
dried  specimen  pale  yellow. 

Radius  of  disk  '30 ;  of  rays  1  '90 ;  diameter  of  rays  at  base  "32 ; 
length  of  outer  interambulacral  spines  06  ;  diameter  of  larger  dorsal 
plates  '10  to  '12;  of  madreporic  plate  '11  of  an  inch. 

La  Paz,— Capt.  J.  Pedersen. 

Heliaster  Kubiniji  Xantus,  (p.  292). 

Three  specimens  of  this  species  were  sent  from  La  Paz  by  Capt 
Pedersen. 

The  two  larger  ones  have  23  rays.  The  largest  measures  4*15 
inches  from  center  to  end  of  longest  rays;  to  edge  of  disk  2*15 ; 
length  of  rays  1  50  to  2  inches ;  length  of  interambulacral  spines  "lo ; 
of  largest  capitate  dorsal  spines  '10 ;  their  greatest  diameter  -06  to  "08. 
The  smallest  specimen  has  21  rays;  its  greatest  radius  is  2*50  inches; 
of  disk  1-25. 

The  larger  specimens  have  a  median  dorsal  row  of  large  capitate 
spines  on  all  the  rays,  which,  with  a  marginal  row  of  smaller,  more 
blunt  spines  on  each  side,  extend  inward  to  the  central  area  of  the 
disk ;  between  the  dorsal  and  lateral  rows,  on  the  middle  of  the  rays, 
there  are,  on  each  side,  one  or  two  less  regular  rows  of  capitate  spines, 
some  of  which  often  extend  inward,  more  or  less,  on  the  disk. 

On  the  upper  side,  especially  near  the  end,  the  rays  are  thickly 
covered  with  small  oval  pedicellarifle,  mixed  with  other  very  minute 
ones  of  similar  form. 
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ECIIINOIDEA. 

Quite  recently  I  have  had  an  opportunity  to  compare  specimens  of 
most  of  the  following  species  with  those  in  the  Museum  of  Compara- 
tive Zo5logy,  in  company  with  Mr.  A.  Agassiz,  who,  while  in  Europe 
last  year,  took  pains  to  carefully  examine  nearly  all  the  typical  speci- 
mens contained  in  European  museums,  and  in  many  cases  brought 
home  specimens  identified  by  direct  comparison.  Therefore  I  am  able, 
with  the  approval  and  through  the  courtesy  of  Mr.  Agassiz,  to  correct 
a  few  erroneous  identifications  previously  made  by  him,  together  with 
others  made  by  myself  in  the  earlier  part  of  this  volume.  Other  spe- 
cies, described  since  the  earlier  articles  on  the  Echinoderms  of  the 
Pacific  coast  were  printed,  have  been  introduced  in  order  to  render 
the  work  more  complete. 

Cidaris  Thouarsii  VaL  (p.  294). 

Numerous  specimens  were  sent  by  Capt.  Pedersen  from  La  Paz. 

They  show  great  variation  in  form,  in  addition  to  that  due  to  dif- 
ference of  age.     Several  specimens  give  the  following  measurements : 

Diameter,  (inches) 2*10  2*06  2*00  1-65  1-50  1-35  130 

Height, 1-30  135  1-60  85  -80  -76  -75 

Actinalarea, -86  90  -80  -78  '10  -64  -55 

Abactinal  area, '10  '10  68  58  -66  -50  -43 

Anal  region,     -38  -40  33  30  30  -28  22 

Astropyga  depressa  Gray,  Proa  ZooL  Soc.  Lond.,  xxiii,  p.  35,  1855. 
Astropyga  venusta  Verrill,  these  Trans.,  p.  296;  Amer.  Jour.  Sci.,  zliz,  p.  99,  1870. 

Mr.  A.  Agassiz,  who  has  recently  examined  Dr.  Gray's  type  and 
brought  home  a  specimen  idenitfied  by  comparison  with  it,  has  com- 
pared the  latter  with  specimens  sent  by  me,  and  regards  them  as 
identical  with  the  A,  depressa  of  Gray.  The  latter  was  descnbed 
from  a  young  specimen,  but  considerable  changes  take  place,  especially 
in  the  arrangement  of  the  tubercles,  during  its  growth,  and  even  after 
it  becomes  two  or  three  inches  in  diameter,  as  may  be  seen  from  the 
original  descriptions  of  small  and  medium  sized  specimens  (p.  296). 

Capt.  Pedersen  sent  from  La  Paz  two  fine  large  specimens,  about  6 
inches  in  diameter,  and  I  have  seen  a  similar  one  in  the  Museum  of 
the  Chicago  Academy,  collected  at  San  Salvador  by  Capt.  Dow. 

These  large  specimens  have  12  to  14  vertical  rows  of  large,  nearly 
equal  interambulacral  tubercles  on  the  lower  side  *  the  first  row  from 
the  ambulacra  extends  on  the  upper  side  to  within  three  or  four  plates 
from  the  summit ;  between  this  row  and  the  ambulacral  pores,  a  row  of 
secondary  tubercles  is  introduced,  which  commences  a  short  distance 
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below  the  periphery  and  extends  nearly  as  high  as  the  preceding  row, 
usually  ceasing  al>out  two  plates  sooner ;  in  young  specimens  this  row 
is  wanting,  and  the  large  tuV»ercles  of  the  first  row  cease  sooner ;  out- 
side of  the  firet  row  of  large  tubt^rcles  there  is  another  similar  row  of 
secondary  ones,  commencing  at  about  the  same  place,  but  extending 
quite  to  the  genital  plates,  as  in  the  younger  specimens ;  the  second 
row  of  large  tubercles  extends  about  to  the  third  plate  above  the 
periphery ;  the  third  ceases  at  or  below  the  periphery ;  the  fourth 
extends  upward  to  within  one  or  two  plates  of  the  apex  of  the  yel- 
low triangular  area ;  and  the  remaining  rows  cease  successiyely  sooner, 
the  two  median  rows  scarcely  rising  above  the  periphery.  The  ac- 
tiiial  membrane  is  filled  with  small,  transversely  oblong  and  elliptical, 
imbedded  plates,  some  of  which  bear  one  or  two  small  and  very  slen- 
der spines,  which  are  more  numerous  on  the  larger  plates  near  the 
mouth.  The  spines  of  the  lower  surface  are  straw-color ;  the  larger 
ones  of  the  upper  surface  are  tinged  and  banded  with  purplish  at 
base,  the  outer  half  straw-color ;  the  small  ones  are  very  slender  and 
mostly  purplish  throughout. 

Tlie  largest  specimen  from  La  Paz  has  the  test  5*00  inches  in  diam- 
eter ;  210  high ;  diameter  of  actinal  area  1  '50 ;  of  abactinal  area  1*35; 
of  anal  region  .80;  length  of  longest  spines  of  upper  surface  1-80. 

Echinodiadema  coronatum  Vemii  (p.  295). 

In  the  Bulletin  of  the  Museum  of  Comparative  Zodlogy,  i,  p.  282, 
1869,  Mr.  A.  Agassiz  considered  this  the  young  of  Dictdema  Mexir 
canum.  On  reexamining  the  original  specimen  and  comparing  it  with 
the  genuine  young  of  that  species,  he  is  convinced  that  it  is  really 
quite  distinct,  both  generically  and  specifically. 

The  existence  of  spines  on  the  actinal  membrane  (to  which  the 
name  refers)  is  of  itself  quiet  sufficient  to  distinguish  this  genus  from 
the  young  of  DiademOy  in  all  stages  of  growth.  In  all  the  species  of 
the  latter  the  actinal  membrane  in  young  specimens  is  covered  with 
pretty  regular,  nearly  smooth  plates,  which  later  in  life  become  more 
separated  and  deeply  imbedded,  but  never  bear  spines. 

The  name,  Echinodiadema^  has  more  recently  been  used  for  an  en- 
tirely different  genus  by  M.  Cotteau  (Rev.  et  Mag.  de  ZooL,  May,  1860). 

lEchinOCidariS  Dufresnii  DesmouHns,  Echin.,  p.  306.    (p.  344). 
Eckmocidaria  Scythei  Phiiippi,  Wiegrm.  Arch.,  1857,  p.  131. 

According  to  Mr.  Agassiz,  who  has  seen  the  original  specimen  of 
E,  JJufresnii  and  others  in  the  British  Museum  from  Str.  of  Magellan 
(coll.  Cunningham),  which  arc  identical  with  E,  Scythei^  this  species 
belongs  to  the  fauna  of  Patagonia. 
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Boletia  picta  VerriU. 

Psammechinus  pidus  Yerrill,  these  Trans.,  p.  301,  (joung). 

Lytechinua  semitubercuUUua  (pars)  A.  Agassiz,  op.  dt,  p.  801,  (non  Yal.  sp.). 

Capt.  Pedersen  sent  one  large  specimen  of  this  species  from  La 
Paz.  It  has  but  few  spines  remaining  and  the  actinal  membrane 
is  wanting. 

Diameter  4*10  inches;  height  1*80;  diameter  of  abactinal  area 
r30;  depth  of  cuts  '25;  diameter  of  abactinal  area  -60;  of  anal 
membrane  *24;  breadth  of  ambulacral  zones  at  periphery  *98;  of 
poriferous  zones,  '22;  of  interambulacral  zones  1-55;  length  of 
larger  spines  of  upper  surface  '30  to  'SS ;  their  diameter  '05  to  '06  of 
an  inch. 

The  test  is  very  thick  and  firm  for  this  genus.  The  outline  is  some- 
what pentagonal,  with  rounded  sides,  the  ambulacra  somewhat  bulg- 
ing, and  toward  the  summit  somewhat  raised  above  the  concave 
interambulacra.  The  lower  side  is  concave ;  the  upper  surface  de- 
pressed, subconical,  elevated  at  the  center. 

The  actinal  cuts  are  deep,  their  interambulacral  margin  raised^  but 
not  projecting  inward  beyond  the  ends  of  the  ambulacral  zones.  The 
lower  surface  is  covered  by  numerous,  nearly  uniform,  large  tubercles, 
which  form  about  eight  interambulacral  and  four  ambulacral  rows ; 
in  the  former  the  two  inner  rows  terminate  about  half  way  to  the 
actinal  area  and  are  separated  by  a  median  region  of  some  width,  on 
which  there  are  several  irregular  rows  of  smaller  tubercles.  On  the 
upper  side  each  of  the  zones  bears  two  primary  rows  of  large  and  con- 
spicuous tubercles,  which  commence  at  the  summit  and  extend  to  the 
actinal  area.  In  the  interambulacra  the  interior  secondary  rows  com- 
mence at  about  the  third  or  fourth  plate,  as  small  irregular  tubercles 
at  first,  becoming  about  as  large  as  the  primaries  near  the  periphery, 
and  extending  nearly  to  the  actinal  area ;  the  exterior  secondary  row 
commences  at  about  the  sixth  or  seventh  plate,  their  tubercles,  very 
small  at  first,  equalling  the  primaries  at  the  periphery  and  extending 
to  the  actinal  area  outside  of  the  cuts,  where  they  become  small  again ; 
the  interior  ternary  row  commences  at  about  the  ninth  or  tenth  plate, 
and  the  tubercles  equal  the  primaries  at  the  margin,  but  cease  at  five  or 
six  plates  from  the  actinal  area ;  the  external  ternary  rows  commence 
a  little  above  the  periphery  and  extend  about  half  way  to  the  actinal 
area,  alternating  irregularly  with  the  external  secondaries,  but  not 
equalling  them  in  size ;  these  two  rows  border  the  poriferous  zones, 
except  near  the  summit ;  near  the  periphery  there  are  also  interior 
quaternary  rows  of  small  tubercles  imperfectly  developed,  and  some 


582  Verrill,  Notes  on  Hadiata. 

still  smaller  scattered  tubercles.  The  miliary  tubercles  are  rather 
large  and  numerous,  except  along  a  central,  narrow,  naked  band,  which 
commences  at  the  periphery  and  becomes  depressed  and  conspicuous, 
but  not  wider,  toward  the  summit.  In  the  ambulacral  zones  the 
primary  tubercles  border  the  poriferous  zones  throughout;  the  in- 
terior secondary  rows  are  represented  toward  the  summit  by  small 
tubercles  scarcely  distinct  from  the  miliaries,  but  become  regular 
toward  the  periphery,  where  the  tubercles  are  nearly  as  large  as  the 
primaries,  but  they  fade  out  before  reaching  the  actinal  areas ;  at  and 
below  the  periphery  there  are  small  tubercles  scattered  in  the  central 
region,  but  on  the  upper  side  there  is  a  very  narrow  naked  band. 
The  pores  are  rather  large,  forming  conspicuous  zones  above,  which 
become  much  narrower  below.  On  the  lower  side  the  pores  are  in 
regular  oblique  rows  of  three  pairs,  but  above  they  appear  to  form 
a  regular  inner  vertical  row,  separated  by  a  row  of  small  tubercles 
from  the  two,  less  regular,  alternating,  outer  rows.  The  genital 
plates  are  thick,  with  the  outer  end  obtusely  rounded,  and  sunken 
around  the  large,  round  genital  orifices.  The  anal  membrane  is 
covered  with  numerous  irregular,  separated  plates,  forming  about 
three  irregular  outer  circles  and  a  central  radiating  group  of  smaller 
ones.  The  jaw  supports  are  stout  and  elongated,  narrowed  toward 
the  end,  with  an  elongated,  elliptical  foramen.  The  few  larger  spines 
that  remain  on  the  upper  surface  are  short,  stout,  and  blunt. 

The  color  of  the  test  is  yellowish  beneath,  this  color  extending  up 
into  the  central  parts  of  the  ambulacral  and  interambulacral  zones 
above  ;  the  rest  of  the  upper  side  is  brownish,  with  more  or  less  red, 
especially  on  the  naked  bands ;  spines  pale  brown. 

This  species  differs  from  J^.  rosea  in  its  much  thicker  test,  less  de- 
pressed form,  more  prominent  ambulacra,  much  more  numerous  and 
larger  tubercles,  narrower  naked  bands,  less  acute  genital  plates, 
different  anal  area,  etc. 

The  specimens  formerly  described  by  me  as  P.  pichts  appear  to  be 
the  young  of  this  species.  Before  the  large  specimen  above  described 
was  known,  a  comparison  of  those  with  authentic  specimens  of  X.  semv- 
tubercukUns  had  convinced  both  Mr.  Agassiz  and  myself  that  they  are 
really  quite  distinct  from  the  latter. 

.X.  semituberciUcUus  (Val.  sp.)  Verrill  (p.  333)  differs  from  -B.  pictd^ 
young,  in  having  fewer  and  more  distant  tubercles,  and  broad,  well- 
defined,  naked  areas,  bearing  only  small  granule-like  miliaries  in  the 
interambulacral  zones  of  the  upper  side,  instead  of  the  very  small 
and  narrow  naked  areas,  encroached  upon  by  the  numerous,  crowded 
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tabercles,  seen  in  the  latter;  in  the  more  numerous  and  regular, 
crowded  plates,  which  closely  cover  the  actinal  membrane ;  and  in  the 
form  of  the  ovarial  plates,  which  are  more  obtuse  outwardly,  and  have 
the  large  genital  orifices  at  the  edge,  forming  notch-like  openings  in 
the  margin,  while  in  J^.  picta  the  plates  are  more  pointed  at  the  outer 
end,  and  the  genital  orifices  are  small,  round,  and  distant  from  the 
margin. 

Boletia  rosea  a.  Agassiz,  isea. 

Lytechinus  roaeua  Verrill.  these  Trans.,  p.  302. 

A  reexamination  of  this  species,  and  comparison  with  B.  pileolus^ 
the  type  of  the  genus,  has  convinced  me  that  I  was  wrong  in  refer- 
ring it  to  Lytechinus^  and  that  it  is  a  true  Baletia.  The  deep  actinal 
cuts,  the  remarkably  large  pedicellarisB,  the  few  scattered  plates  of 
the  actinal  membrane,  and  the  thinness  of  the  test  are  sufficient  to 
separate  it  from  Lytechinus. 

JB,  depressoy  as  figured  in  Voy.  V^nus,  PL  3,  figs.  1-1",  is  a  similar 
species,  but  differs  in  having  pointed  processes  bordering  the  actinal 
cuts,  and  in  its  larger  and  more  numerous  tubercles. 

Evechlnus,  gen.  nov. 

Test  thick,  circular,  thickly  covered  with  tubercles  of  various  sizes. 
Spines  rather  short,  tapering,  very  unequal  Ambulacral  zones  with 
two  principal  rows  of  large  tubercles ;  poriferous  zones  not  widened 
below ;  pores  beneath,  near  the  actinal  areas,  arranged  in  obliquely 
transverse  groups  of  three  pairs,  very  soon  becoming  irregular,  the 
inner  ones  being  separated  from  the  others  by  a  vertical  row  of  tuber- 
cles, so  that  throughout  the  greater  part  of  the  extent  of  the  zones, 
both  above  and  below,  the  pores  form  an  inner,  nearly  regular,  verti- 
cal row,  and  two  irregularly  alternating  rows,  of  which  the  outer  is 
more  regular  than  the  median  row ;  in  the  latter  the  pores  are  arranged 
in  a  more  or  less  zigzag  line. 

Actinal  area  small,  with  shallow  cuts ;  the  membrane  is  thin  and 
bears  a  few  scattered,  rounded,  granulated  plates ;  the  larger  plates, 
near  the  mouth,  bear  minute  spines  and  very  small  oval  pedicellarise. 
Anal  area  covered  by  an  outer  circle  of  8  to  10,  larger,  often  spine- 
bearing  plates,  and  an  inner  converging  cluster  of  smaller  plates. — 
Type,  Echinus  chlaroticus  VaL 
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Evechinus  chloroticus  VerriU. 

Echinus  M/roficua  Val.,  Voy.  Venus.  Zooph..  PL  7.  figs.  2-2d,  1846. 
Heliocidaria  chl/'ioHca  Desml.;  Ag.  and  Des.,  Ann.  des  Sci.  nat,  vi,  p.  374,  1846. 
Psammechinus  chljroiiniB  A.  Ag.,  Bulletin,  M.  C.  Z.,  i,  p.  23.  1863. 
HoUiia  viridis  Verrill.  these  Trans.,  p.  304,  1867. 

The  sjKfcirnen  erroneously  described  by  me  (page  304)  as  from 
Peru,  proves  to  l)e  identical  with  the  New  Zealand  species,  and  was 
undoubtedly  collected  there  by  Mr.  H.  Edwards,  and  accidentally 
niisj)laced  while  packing  the  Peruvian  collection.  As  I  am  unable  to 
refer  it  to  either  of  the  four  genera  in  which  it  has  already  been 
placed,  it  seems  necessary  to  establish  a  new  genus  to  include  it, 
together  with  a  smaller  undetermined  species  in  our  collection. 

The  arrangement  of  the  pores  and  the  few  distant  plates  of  the  aotinal 
membrane  are  sufficient  to  separate  it  from  Psammechinus,  Boletia 
differs  in  having  a  thin  test,  deeper  actinal  cuts,  and  in  being  desti- 
tute of  tubercles  in  the  middle  of  the  interambulacral  areas  above, 
etc.  Heliocidiirh  has  a  very  different  arrangement  of  pores,  and  the 
zones  are  expanded  l>eneath. 

Tripneustes  depressus  A.  Ag. 

Verrill,  these  Trans.,  p.  375;  Amer.  Jour.  Sci.,  xlix,  p.  99,  1870. 

Of  this  large  species  there  are  24  specimens  from  La  Paz,  with  their 
s]>ines  partially  preserved.  They  are  quite  variable  in  fonn,  but  often 
more  (jlevated  than  ordinary  specimens  of  7!  ventricosiis.  Some  are 
conical,  others  broadly  rounded  above.  The  largest  spines  on  the 
ui)per  surface  of  the  largest  specimen  are  '45  of  an  inch  long,  "04  in 
diameter,  and  rapidly  taper  to  the  acute  point ;  those  of  the  lower  sur 
face  are  often  '60  of  an  inch  long,  '04  in  diameter,  tapering  but  little^ 
the  end  blunt. 

Several  specimens  give  the  following  proportions : 

Diameter,  (inches)  5  80       540       536       5-25       615       510       4*90       4-75       460 
Height,  300       340       2-90       325       260       2*86       2-65       2'85        280 

One  specimen  has  much  larger  ovarial  plates  than  the  others,  and 
consequently  a  larger  abactinal  area.  These  plates  are  also  more 
pointed,  giving  to  the  abactinal  area  a  more  stellate  form. 

Toxocidaris  Mexicana  A.  Agassiz,  (p.  30 7),  (non  Udiocidaris  Mexicana  Ag.) 

This  is  a  large  species,  belonging  to  a  group  distinct  from  the  typi- 
cal specicjs  of  Toxopneustes  (7!  tvherculatus)^  of  which  Mr.  Agassiz 
has  recently  brought  authentic  specimens  from  Europe.  The  original 
Seliocidaris  Mexicaiia  Ag.,  according  to  Mr.  A.  Agassiz,  is  a  variiety 
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of  the  common  West  Indian  Echinometra  Michelini,  The  specimen 
referred  by  me  to  that  species  (p.  308)  proves  by  comparison  with  the 
types  of  Mr.  Agassiz,  to  be  Toxocidaria  craaaupina  A,  Ag.,  from 
Japan,  (not  the  young  of  Echiyiometra  Michelini^  to  which  Mr 
Agassiz  formerly  referred  it  in  the  Bulletin  M.  C.  Z,,  i,  p.  200).  Since 
Aiithocidaris  of  Lfttken  is  identical  with  Toxocldaris  A.  Ag.,  this 
species  was  referred  by  me  to  the  right  genus,  but  the  erroneous  local- 
ities on  the  labels  of  two  separate  lots,  led  to  the  mistake  as  to  the 
species,  which  in  this  group  of  genera  have  not  been  described  with 
sufficient  care  to  make  them  recognizable  with  certainty,  without  a 
comparison  with  the  original  types. 

The  other  species  of  loxocidaris,  described  from  the  west  coast, 
are  as  follows: 

T.  hfymaiostoma  (p.  333)  =:Echinu8  homahatoma  Val.,  Voy.  Venus,  Zooph.,  PL  6, 

figures  2-2 r.,  Galapagos. 
T.  er'jthrogrammi  (p.  335),  =Echiaui  erylhrogramma  Val.,  op.  cit.,  PL  7,  figures  1- 

Id.,  ChilL 
T.  Franciscana  A.  Ag.,  (p.  327),  California. 

The  last  species,  however,  appears  to  agree  nearly  with  Loxechinus, 
The  two  groups  are  closely  allied  and  perhaps  ought  not  to  be  sepa- 
rated. Both  have  regular  arches  of  numerous  pores  above,  and  the 
poriferous  zones  expanded  beneath,  but  less  so  in  the  latter. 

Echinometra  Van  Brunti  A.  Ag.,  (pp.  309,  375). 

The  numerous  specimens  of  this  species  sent  by  Capt.  Pedersen 
from  La  Paz  show  great  variation  in  form.  Many  are  quite  oblong, 
while  others  are  nearly  circular ;  most  of  them  are  quite  depressed, 
but  some  are  considerably  elevated  at  the  center.  Some  have  wider 
poriferous  zones  and  more  oblique  arcs  of  pores  above  than  the  typi- 
cal form,  in  this  respect  approaching  M  rupicola,  rendering  it  possi- 
ble that  the  two  forms  are  only  variations  of  one  species,  but  they  alJ 
have  the  interambulacral  tubercles  very  unequal  and  but  two  rows 
of  the  largest  ones,  with  only  two,  close,  alternating  rows  of  second- 
ary tubercles  between,  differing  in  this  respect  very  decidedly  from 
-E  rupicola.  The  specimens  hitherto  received,  therefore,  do  not  war- 
rant the  union  of  the  two  species. 

Encope  grandis  Ag.  (pp.  3io,  375). 

Verrill,  Am.  Journ.  Science,  xlix,  p.  96,  1870. 

Of  this  very  distinct  species  there  are  several  hundred  specimens  in 
the  La  Paz  collection,  varying  in  size  from  3  inches  in  length  by 
3*20  wide,  to  4*60  inches  by  4*40.     There  is  but  little  variation  in  out" 
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line  and  general  appearance,  and  in  all  the  margin  is  thick,  with  the 
five  large  notches  widely  open,  though  in  the  larger  there  appears  to 
be  a  tendency  to  close  the  anterior  pair.  The  posterior  inter- 
ambulacral  opening  is  large  and  broad-oval  with  thickened  borders  in 
all,  but  there  is  a  variation  of  more  than  50  per  cent,  in  its  relative 
size ;  the  region  around  it  is  in  all  more  elevated  than  the  central 
region  and  considerably  swollen.  The  form  of  the  ambulacral  rosette 
varies  considerably.  The  three  anterior  petals  are  subequal  and 
usually  long-oval,  obtusely  rounded  at  the  end,  but  in  one  case  they 
are  narrower  and  more  elliptical,  especially  the  odd  anterior  one, 
which  is  widest  in  the  middle,  tapering  to  each  end,  and  in  another 
they  are  broader  and  more  dilated  outwardly  than  usual ;  the  two 
posterior  ones  are  much  longer,  widest  outwardly,  and  curve  some- 
what around  the  posterior  opening,  but  they  vary  considerably  in 
relative  width.  The  following  are  the  proportions  in  two  extreme 
specimens : 

From  abactinal  center  to  posterior  edge, 2 

Center  to  anterior  edge, 1 

Center  to  lateral  edge 2 

Length  of  anterior  odd  ambulacral  petal,  fVom  center, 1 

Greatest  breadth  of  do., 

Breadth  of  its  enclosed  area, 

Length  of  anterior-lateral  pair, 1 

Breadth  of  do., 

Breadth  of  enclosed  area, 

Length  of  jK)}»terior  pair, 1 

Breadth  of  do., 

Breadth  of  enclosed  area, - . 

The  branchings  of  the  ambulacral  grooves  beneath  are  quite  con- 
stant in  their  arrangement,  but  the  relative  breadth  and  form  of  the 
enclosed  areas  are  quite  as  variable  as  in  the  dorsal  rosette.  The  re- 
gion about  the  anal  opening  and  around  the  posterior  foramen  is 
sometimes  deeply  concave  or  excavated ;  but  in  most  cases  slightly, 
and  sometimes  not  at  all  so. 

Encope  Califomica  VerriiL 

American  Jour.  Science,  xlix,  p.  97,  1870. 

Plate  X,  figures  5  and  6. 

Test  broad,  thin  at  the  edge,  rounded  anteriorly,  broadest  behind 
the  middle,  sub-truncate  or  rounded  posteriorly;  usually  about  as 
broad  as  long,  sometimes  broader  than  long.  Apex  behind  the  cen- 
ter.    In  profile  the  outline  descends  from  the  center  to  the  anterior 
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edge,  but  rises  from  the  center  to  the  posterior  foramen,  from  which 
it  descends  rapidly  to  the  edge.  The  posterior  interambulacrom  is, 
therefore,  swollen  and  the  test  is  most  elevated  near  its  foramen. 
Ambulacral  rosette  with  the  petals  long-<»val,  somewhat  obovate, 
broadly  rounded  outwardly ;  the  anterior  pair  shortest  and  most 
rounded ;  the  odd  anterior  one  somewhat  longer  and  narrower  and  a 
little  shorter  than  those  of  the  posterior  pair,  which  are  of  about  the 
same  form  and  not  curved.  Posterior  foramen  variable  in  form  and 
size,  usually  rather  small,  regularly  oval  or  rounded,  sometimes  long 
oval,  or  even  narrow  and  elongated,  occasionally  quite  large  and 
broad  oval,  often  obovate  beneath,  sometimes  constricted  in  the  mid- 
dle. Ambulacral  foramina  also  quite  variable  in  form  and  size,  but 
commonly  small  and  rather  regularly  oval,  often  at  a  considerable  dis- 
tance from  the  margin. 

Two  specimens,  showing  the  extreme  variations,  give  the  following 
measurements : 

Lengih  of  test, 4-76  4*30 

Breadth, 4-65  4*30 

Center  to  anterior  edge 2"46  2-15 

"       "    anterior  foramun, 1*80  1'66 

*•      '*    lateral  edge, 2-36  215 

"      "        "       foramen, 1*60  1-50 

"       '•    posterior  edge, 245  225 

'•       "    posterior-lateral  foramen,  - 1*85  I'TO 

"      "    posterior  foramen, 116  MO 

Length  of        '               " -AT  60 

Breadth  of      "               "       '22  26 

Length  of  anterior  ambulacral  petal,  from  center, 1*42  1*32 

Breadth  where  widest, 65  50 

Breadth  of  enclosed  area, 30  -18 

Length  of  anterior-later»l  iMJtals, 1*28  I'lO 

Breadth, '67  -60 

Breadthof  end' »sod  area, -28  20 

Length  of  posterior-lateral  petals, 1*58  1*36 

Breadth, -68  63 

Breadth  of  enclosed  area,   —   '26  -16 

Of  this  species  there  are  74  specimens  in  the  collection  from  La  Paz, 
and  I  have  seen  others  from  Cape  St.  Lucas. 

It  varies  considerably  in  outline  and  in  the  form  of  the  openings, 
especially  the  posterior  one ;  the  ambulacral  rosette  varies  somewhat 
in  the  form  of  the  petals,  as  shown  by  the  above  measurements ;  the 
ambulacral  grooves  beneath  also  vary  in  direction  But  all  the  speci" 
mens  agree  in  having  their  greatest  elevation  behind  the  center,  or 
the  posterior  interambulacral  region  swollen.     This  peculiarity,  which 
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is  found  to  depend  upon  a  very  diiFerent  internal  structure,  will 
readily  separate  this  species  from  E.  occidentalis  V.  In  the  latte^r 
the  greati'st  elevation  is  in  front  of  the  center,  and  there  is  a  regular 
slope  from  thence  to  tlie  broad,  thin,  posterior  edge,  and  the  sections 
show  that  the  wide  space  between  the  central  cavity  and  the  posterior 
foramen  is  filled  with  a  pretty  firm,  alveolar  tissue,  having  compara- 
tively small  spaces,  but  in  jE  CcUifomica  the  same  region  is  much 
less  extensive  (owing  to  the  relatively  larger  central  cavity  and  jaws) 
and  is  filled  with  a  much  less  firm  and  more  open  tissue,  with  large 
cavities. 

Tlie  difference  is  therefore  analogous  to  that  which  separates  JE, 
Michelini  from  E,  emargimita. 

Mellita  longifissa  Micheiin. 

Mdliia  longifissa  Micheiin,  Revue  ot  Mag.  Zool.,  1858,  No.  8,  PL  8,  fig.  1;  Verrill, 
Proc.  Boston  Soc.  Nat  Hist.,  xii,  p.  383. 

This  species  is  the  Pacific  analogue  of  M,  peiitapora  of  the  Atlan" 
tic  coast.  It  is  remarkable  for  the  thinness  or  flatness  of  the  outer 
portion  of  its  shell,  the  deeply  sunken  grooves  of  the  lower  surface, 
and  the  length  and  narrowness  of  its  five  perforations,  and  especially 
of  the  odd  posterior  one.  The  posterior  side  is  somewhat  truncate,  but 
a  little  rounded  in  the  middle,  and  the  posterior  lateral  perforations 
are  curved.  The  largest  specimen  from  Gulf  of  California  (Stearns) 
is  3'8  inches  in  diameter;  another  is  2*95  wide,  2*70  long,  '45  high; 
the  anterior  pair  of  perforations  '54  and  '56  long ;  the  posterior  pair 
•65  and  '60;  the  posterior  odd  one  '78  long;  '09  wide. 

La  Paz, — Capt.  Pedersen ;  Gulf  of  California, — Robt.  E.  C.  Stearns ; 
Corinto,  Nic, — J.  A.  McNiel. 

Clypeaster  testudinarius  nob.  {rum  Martens). 

Eehinanthtuf  testudinarius  Gray,  Proc.  ZooL  Soc.  Lond.,  xix,  1861,  p.  35;  Cat  Ech. 

Brit.  Mas,  p.  6,  PI   1,  fig.  1,  1855. 
Clypeaster  specioims  Verrill,  Am.  Jour.  Science,  xlii,  p.  95,  1870. 

Plate  X,  figures  7,  1\ 

Depressed,  gradually  rising  toward  the  apex ;  the  lower  side  some- 
times slightly  concave  from  near  the  edge  of  the  mouth,  in  other  spe- 
cimens flat,  except  close  to  the  mouth,  which  is  much  sunken.  Out- 
line oblong-pentagonal,  with  rounded  angles  and  slightly  concave 
sides.  The  anterior  end  slightly  elongated.  Interambulacral  regions 
decidedly  concave  between  the  ends  of  the  ambulacral  rosette ;  the 
ambnlacral  regions  enclosed  by  the  pores  slightly  raised,  narrow,  elon- 
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gated,  widening  but  little  outwardly  and  somewhat  acuminate  at  the 
end,  which  is  often  nearly  enclosed  by  the  pores.  The  interambula- 
cra  are  broader  and  decrease  much  more  rapidly  toward  the  ai)ex 
than  in  C,  roaaceus.  Anal  opening  transversely  oval,  or  rounded,  sit- 
uated about  its  own  diameter  from  the  edge  of  the  shell. 

Length  of  largest  specimens  4*00  inches;  breadth  .S'OO;  height 
ri5.  Length  of  anterior  petal,  from  the  apex,  TOO;  its  breadth  '82; 
brt^adth  of  enclosed  space  '50;  length  of  anterior  petals  1*70;  breadth 
•85;  breadth  of  enclosed  space  "48  ;  length  of  posterior  petals  1*80 
and  1*85;  breadth  '94;  of  enclosed  space  '58  and  -OO;  diameter  of  anal 
area  "iO ;  of  actinal  opening  -33. 

Thirty-five  specimens  of  this  species  are  contained  in  the  collection. 
They  show  but  little  variation  in  outline,  except  what  is  due  to  age, 
though  some  specimens  are  more  elevated  toward  the  apex  than  others ; 
in  regard  to  the  flatness  or  concavity  of  the  lower  side  there  is,  how- 
ever, great  variation,  though  Dr.  Gray  nsed  this  character  in  dividing 
the  genus  into  sections.  The  youngest  specimens  are  2"M)  long  by 
2*10  wide,  and  are  more  oval  in  form  and  scarcely  angular,  but  have 
the  flatness  and  form  of  ambulacral  rosette  characteristic  of  the  larger 
sj)ecimens,  as  well  as  the  same  position  of  the  anal  opening. 

From  O,  rosaceus  of  the  Atlantic  this  species  diflers  widely,  the 
former  having  a  much  more  elevated  and  thick  form,  with  broader 
and  mofe  obovate  ambulacra,  which  are  much  more  swollen;  the 
lower  side  is  much  more  concave,  and  the  anal  opening  nearer  the 
edge. 

La  Paz, — J.  Pedersen. 

Dr.  Gray  erroneously  gave  Borneo  as  the  locality  of  his  specimen, 
which  Mr.  Agassiz  has  i<lentified,  b//  direct  cornptirisnn  in  the  British 
Museum,  with  specimens  sent  bv  me. 

BrisSUS  ObesUS  Vernll,  (pp.  316,  375). 

Tliose  Traosactinna,  p.  310.  1867;  Proc.  Boj»t..  Soc.  Nut.  Hist.,  xii,  p.  382,  18iJ9. 

A  larger  specimen,  with  part  of  its  spines,  collected  by  Capt.  Ped- 
ersen at  La  Paz,  agrees  well  in  form  and  other  characters  with  the 
original  specimens.  The  spines  are  silvery  white  and  slender,  on  the 
upper  side  decreasing  regularly  in  length  from  the  penpetalous  fasci- 
ole  to  the  margin;  the  upper  ones  being  -10  or '12  long,  the  lower 
ones  -2.')  to  '28.  Those  near  the  margin  beneath  are  (juite  long,  -35  to 
•38,  those  near  the  mouth  being  largest.  This  specimen  is  2-65  inches 
long;  2  broad;   1*40  high. 
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Meoxna  grandis  Oray. 

Meoina  grandis  Gray,  Ann.  and  Mag.  Nat.  Hist,  vii,  p.  132,  185] ;  Cat  Ech.  Brit 
Mus.,  p.  66,  PL  5,  fig.  2, 1855 ;  A.  Agassiz,  Bulletin  Mas.  Couip.  ZooL,  i,  p.  275, 1870. 
Kleinia  nigra  A.  Agassiz,  Bulletin  Mus.  Com  p.  2iOoL,  p.  27,  1863. 
Meoma  nigra  Verrill,  these  Trans.,  p.  317,  1867;  Amor.  Jour.  ScL,  xlix,  p.  93,  1870. 

Of  this  interesting  species  there  are  teu  specimens  in  the  collection 
from  La  Paz,  which  show  considerable  variation  from  the  type  form- 
erly described  by  me,  as  well  as  among  themselves. 

The  largest  is  4-86  inches  long,  4*26  broad,  2-10  high;  the  smallest 
3-85  long,  3-40  broad,  1*V5  high.  The  outline,  as  seen  from  below, 
varies  but  little  and  is  broad-oval,  somewhat  emarginate  anteriorly, 
obli(iuely  truncate  posteriorly,  and  slightly  compressed  laterally,  or, 
in  other  words,  nearly  heart-shaped.  The  anal  area  is  large,  some- 
what sunken,  and  is  at  the  extreme  posterior  end  of  the  shell,  occupy- 
ing the  greater  part  of  the  truncated  portion.  Its  form  varies  from 
regularly  elliptical,  acute  at  each  end,  to  broad-oval,  rounded  below 
and  acute  above ;  its  position  varies  from  nearly  vertical  to  decidedly 
oblique,  and  it  is  so  nearly  terminal  as  to  produce  a  posterior  emargi- 
nation  in  a  dorsal  view  of  the  shell.  In  a  side  view  some  specimens 
are  decidedly  depressed,  but  most  are  regularly  arched,  while  one  is 
decidedly  elevated  at  the  apex.  There  is  considerable  variation  in 
the  depth  of  the  anterior  ambulacral  groove,  and  also  in  the  number 
and  prominence  of  the  large  tubercles,  which  are  more  or  less 
restricted  to  the  region  enclosed  by  the  peripetalous  fasciole.  The 
fasciole  itself  shows  remarkable  variations,  but  does  not  agree  at  all 
with  Gray's  figure.  The  portion  crossing  the  anterior  interambula- 
cral  regions  varies  less  than  other  parts,  but  in  some  the  intermediate 
transverse  portion  is  nearly  straight,  in  others  strongly  curved  and 
often  crooked,  in  one  it  is  bent  up  into  a  right  angle  on  each  side  of 
the  ambulacral  groove;  its  bend  or  angle  near  the  antero-laterai 
grooves  is  also  variable,  both  in  form  and  extent,  it  being  twice  as 
largo  in  some  specimens  as  in  others,  and  in  one  an  irregular,  crooked 
branch  passes  from  the  apex  of  the  angle  on  the  left  side  to  the  ante- 
rior groove.  In  the  posterior  interambulacinim  the  coarse  of  the  fas- 
ciole is  quite  variable,  in  five  examples  it  crosses  with  a  strongly 
curved  upward  bend,  without  any  distinct  angle,  rising  highest  in  four 
speci.Tiens  on  the  right  side,  in  the  other  fonning  a  nearly  straight 
transverse  middle  portion ;  in  three  specimens  it  forms  a  sharp  angle  on 
the  right  side ;  in  one  a  similar  angle  on  the  left  side ;  in  another  there 
is  a  strong  median  angle,  its  apex  pointing  to  the  anal  region,  and 
another  to  the  right  of  it,  pointing  to  the  summit ;  in  all  the  speci- 
mens it  bends  inward  farther  than  in  Gray's  figure.     The  lateral  part 
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of  the  fasciole  also  varies,  espeoially  on  the  left  side;  in  five  (but  not 
the  same  five  that  agree  in  the  ])08terior  region)  it  has  but  one  angle, 
near  the  antero-lateral  grooves,  where  it  rises  highest ;  in  three  it  has 
two  angles,  rising  highest  at  the  posterior  one,  and  nearly  straight 
between ;  in  two  others,  which  also  have  two  angles,  the  transverse 
part  is  double.  On  the  other  side  the  fasciole  varies  in  the  same  way, 
but  not  in  the  same  specimens,  for  some  have  two  angles,  both  on  the 
riglit  and  left ;  others  two  only  on  one  side ;  others  one  on  both  sides. 
The  anal  fasciole  is  also  variable ;  usually  the  subanal  branch  is  want- 
ing or  indistinct,  tliough  indicated  by  a  band  of  smaller  tubercles,  but 
in  one  specimen  it  is  well  marked  and  the  subanal  disk  is  clearly  and 
pedectly  circumscribed.  In  this  the  subanal  disk  is  very  broad,  bilo- 
bed,  narrowest  in  the  middle,  scarcely  heart-shaped,  the  anterior  bor- 
der being  nearly  transverse,  and  the  posterior  border  nearly  parallel 
with  the  anal  region  and  about  '15  of  an  inch  from  it.  In  others  the 
posterior  border  is  more  curved.  One  specimen  has  but  three  ovarial 
openings,  the  rest  four.  The  proportionate  length  of  the  ambulacral 
grooves  varies  considerably,  both  in  different  specimens  and  on  oppo- 
site sides  of  the  same  individual,  sometimes  those  on  the  right  being 
longest,  sometimes  those  on  the  left,  and  not  uncommonly  a  longer 
anterior  one  is  offset  by  a  shorter  posterior  one  on  the  same  side. 

My  specimens  differ  widely  from  Gray's  figure,  the  position  of  the 
anal  area,  especially,  is  quite  different,  it  being  in  the  figure  at  a  con- 
siderable distance  from  the  posterior  end,  and  therefore  more  ventral 
and  nearer  the  subanal  fasciole.  The  peripetalous  fasciole  is  also  very 
different  from  that  of  any  of  my  specimens. 

Mr.  A.  Agassiz,  who  has  recently  examined  Gray's  type  in  the  I^rit- 
ish  Museum,  is  fully  satisfied  that  it  is  identical  with  M.  nigra^  as  he 
had  previously  supposed. 

The  locality  given  by  Gray  (Australia)  is,  therefore,  doubtless  erro- 
neous. 

Metalia  nobilis  Verrai.    (p.  3i9). 

Plagionotua  nobilia  A.  Agasaiz,  Bulletin  Mus.  Com)>.  Zool,  i  p.  302,  1870. 

Mr.  Agassiz,  after  an  examination  of  the  original  specimen,  refeiTcd 
this  species  to  Phigionotua,  In  this  opinion  I  cannot  concur,  unless 
Metalia  and  Plagionotua  are  to  be  united,  which  at  present  does  not 
seem  to  be  justifiable,  although  the  two  groups  are  evidently  closely 
allied. 

Metalia  iiobilia  appears  to  be  much  more  closely  allied  to  M,  ster- 
nalis^  and  especially  to  J/.  Garretii,  than  to  the  two  typical  species 
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of  Plttgionotua  (P.  pectoralis  and  P.  Africamts),  The  two  latter 
species  agree  in  their  broad  depressed  form ;  hi  having  the  peripetal- 
ous  fasciole  convex  across  the  lateral  and  posterior  interambulacra,  or 
nearly  parallel  with  the  margin  of  the  teat ;  in  possessing  many  very 
large  tubercles,  surrounded  by  a  smooth  sunken  area,  bearing  large 
spines,  and  arranged  in  oblique  transverse  rows  in  all  the  interambu- 
lacra,  within  the  fasciole ;  and  especially  in  having  narrow  ambulacra 
and  small  ambulacral  plates,  beyond  the  petals,  while  the  lateral  inter- 
ambulacral  plates  are  very  long  transversely  and  narrow  vertically, 
the  latter  being  six  or  seven  times  as  long  as  broad,  and  five  or  six 
times  as  long  as  the  corresponding  ambulacra!  plates ;  and  in  the 
anterior  interambulacra  the  plates  next  the  anterior  ambulacra  are 
only  about  half  the  length  of  those  next  the  lateral  ambulacra,  and 
the  latter  are  much  bent,  and  angulated  toward  the  inner  end. 

In  Metalia  the  form  is  more  swollen  above ;  the  perii>etalous  fasci- 
ole is  curved  upward  in  the  lateral  and  posterior  interambulacra,  and 
not  at  all  parallel  with  the  margin  ;  there  are  no  very  large  tubercles 
in  the  interambulacra,  the  largest  ones,  which  correspond  nearly  with 
the  secondary  ones  of  Plagiofiotus^  are  chiefly  found  in  the  posterior 
zone  and  near  the  anterior  ambulacra,  in  M.  nobilis,  but  they  are  not 
arranged  in  definite  rows,  and  are  not  at  all  conspicuous,  while  in  the 
lateral  zones  they  are  very  few  and  scarcely  distinct  from  the  small 
tubercles ;  the  ambulacra,  below  the  petals,  are  relatively  broad  (in 
M.  iiohilis  about  half  as  wide  as  the  lateral  interambulacra),  and 
composed  of  large  plates,  while  the  interambulacra  are  con*espond- 
ingly  narrowed,  and  composed  of  fewer  plates,  which  are  much  broader 
vertically  and  shorter  transversely  than  those  of  Pl(tgionotiis ;  in  M. 
nobilis  these  are  only  two  or  three  times  longer  than  broad,  and 
about  three  times  as  long  as  the  correspon<iing  ambulacral  plates ;  in 
the  anterior  interambulacra  the  two  rows  of  plates  are  nearly  equal, 
and  those  of  both  are  more  regularly  curved  in  the  middle. 

In  Metalia  the  ambulacral  petals  are  more  sunken  than  in  Plagion- 
otus,  and  this  is  notably  the  case  in  M,  nobilis.  In  the  latter  and 
M.  (rarretii,  the  vertex  is  more  anterior  than  is  usual  in  Plagionotus^ 
but  this  character  is  somewhat  variable.  In  the  character  of  the 
lower  surface  the  two  genera  do  not  materially  differ. 

In  M,  nobilis  the  actinal  area  is  broadly  crescent-shaped,  and 
covered  with  few,  rather  large,  polygonal  plates,  which  are  in  close 
contact.  The  anal  area  is  also  closely  covered  w-ith  angular  plates, 
the  outer  ones  foraiing  a  continuous  marginal  row,  in  which  the  lower 
ones  are  smallest  and  oblong  or  squarish,  while  the  upper  ones,  filling 
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the  acute  angle,  are  much  larger  and  irregular  in  fonn.  There  are 
four,  round,  genital  orifices,  of  which  the  two  anterior  are  largest  and 
nearest  together. 

Agassizia  scrobiculata  Vai 

Voyage  de  la  Venus,  Zo<>ph.,  PI.  1,  fijriires  2-2  f,  1810 ;  Agassiz  and  DcsDr,  Ann.  dee 
Sci.  nat.,  viii,  p.  20.  1847  ;   \.  Aga.ssiz,  Bulletin     ins.  Coiiip.  Zwl..  i,  p.  276,  1870. 

Agassizia  subrotutidii  Gray,  Ann.  and  Mag.  Nat  Hist,  vii.  p.  l'A'.\,  1851;  Catalogue 
Echinida  of  British  Mus.,  p.  03,  tsib.  ■\,  fig.  2,  1855 ;  Verrill,  Proc.  Bont.  S«>c'.  Nat. 
Hist.  vol.  xii,  p.  881,  18(59;  Amer.  Jour.  Sei.,  xlix,  p.  95,  1870. 

A  oi^'Uum  Liitken,  Vidonsk.  Medd.,  p.  134,  Uib.  2,  fig.  8;  Verrill,  the:*o  Trans.,  p.  320. 

Of  this  species  there  are  from  La  Paz  about  a  dozen  specimens, 
mostlv  more  or  less  broken,  which  show  but  little  variation.  Tliev 
agree  well  with  Gray's  figure,  but  not  with  those  in  the  Voyage  de  la 
Venus.  j\Ir.  A.  Agassiz  has,  however,  seen  the  original  of  the  hitter, 
and  finds  it  identical  with  the  -1.  8uhrotnndn  of  Gray.  The  figure  is 
inaccurate.  -1.  otnduni  LUtk.  is  the  young  of  the  same  species,  and  is 
more  oblong  in  fonn  tlian  the  larger  specimens. 

One  of  our  larger  specimens  is  1*70  inches  long;  1*55  broad ;  1*25 
high.     A  smaller  one  is  1*50  long;  1*35  broad  ;  r05  high. 

I  have  taken  several  small  specimens  from  the  stomach  of  a  fish, 
collected  at  Panama  by  ^Ir.  F.  II.  Bradley.  Mr.  J.  A.  ]McNiel  also 
sent  larger  specimens  from  Panama. 


No.  9. — 27<€  Ech'moderm-Favna  of  the  Gulf  of  (\difomia  and 

Cope  /St,  Luca», 

In  order  to  give  a  better  idea  of  the  fauna  of  the  Gulf  of  California, 
I  have  brought  together,  in  the  following  list,  all  the  species  hitherto 
recorded  from  there.*  Tlie  Holothurians  are  entirely  unknown,  nnd 
doubtless  many  additional  species  of  the  other  orders  remain  to  be 
discovered,  when  systematic  dredgings  shall  have  been  undertaken. 
All  the  species  hitherto  described  belong  to  the  littoral  and  laminarian 


*Dr.  Chr  Liitken  ha^  informed  me  by  letter  that  ilie  Museum  of  Coiwnhagen  lias 
received  a  collection  from  Aliata.  nearly  opjiosit^j  La  Paz,  which  contained  (^fphioltipi's 
varityata ;  a  new  species  of  Ophioghjpha,  ii\Y\iii\  lo  0.  Sursii ;  ffeliasier  Kubiniji ;  H. 
micTobrarhia;  a  new  genus  and  species  of  Siar-lish,  with  30-35  Inng  aims,  and  allied 
to  AMLnihaster  and  Pedicellaster ;  a  seci^nd  .species  of  Cidaris;  Astropyga  depreasa; 
Boktia  rt)S(ta:  and  Mtonia  grandis.  Also  from  Maz»tlan  a  new  species  of  LuidioH, 
witli  remarkably  short  marginal  spines  {L.  brevifpina  Ltk).  The^e  were  probably  ob- 
tained by  dredging  in  deeper  water. 
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zones,  and  have  been  obtained  upon  the  shores  at  low-water,  or  by 
the  aid  of  pearl-divers  at  depths  less  than  eight  fathoms. 

In  the  list  I  have  prefixed  letters  to  indicate  the  relations  of  this  to 
the  other  tropical  faunas.  Those  species  indicated  by  c  are  represen- 
ted by  closely  allies  species  in  the  Caribl)ean  fauna ;  those  designated 
by  M  are  represented  in  the  same  way  in  the  Mediterranean ;  those 
with  A  have  corresponding  species  on  the  west  coast  of  Africa ;  those 
with  I  have  representative  species  in  the  Indo-Pacific  fauna. 

The  species  which  I  have  personally  examined  are  designated  by  a 
mark  of  exclamation  (!). 

Opuiuboidea. 

c-X£ j-Astrophj/ton  Panamense  Verrill !  La  Paz  to  Zorritos. 

o-M-  — Ophiura  Pananiensis  Lyman  I  Southward  to  Panama. 

c 0.  teres  Lyman !  S.  to  Panama. 

c 1-  Ophiolepis  variegaia  Ltltkcn.     Altata.     S.  to  Panama. 

c-M 1-  Ophiocoma  OBthiops  Lutken !  S.  to  Panama. 

c- 1-6>.  Alexcindri  Lyman  !  S.  to  Panama. 

c-M \-Ophiactis  vlrescens  Ldtken  !  S.  to  Panama. 

o- i-Ophionereis  Xantusii  Lyman.     Cape  St.  Lucas. 

0- 1-  0.  annulata  Lyman  !  S.  to  Panama. 

c-M 1-  Ophiofflypha,  sp.     Altata  (t.  Ltttken). 

o-M 1-  Ophiothrix  spicidata  LeC. !  S.  to  Zorritos. 

c-M i-O,  dumosa  Lyman.     Cape  St.  Lucas,  San  Diego,  Guaymas. 

1-  Ophiothela  rnirabilis  Verrill !  La  Paz  to  Panama. 

ASTERIOIDKA. 

c-iA-x-i-Astropecten  Orstedii  Ltltken  !  S.  to  Panama. 
c-M-JL-i-X/tddia  hrevispina  Ltk.     Mazatlan. 

-  -  -i-Gf/mNOsteria  spinosa  GtsljI  La  Paz. 

Amphiaster  insignis  Verrill !  La  Paz. 

NidoreUia  armata  Gray !  Guaymas  and  La  Paz  to  Zoi-ritos. 
c-  -A-i-  Oreaster  occ'dentalU  Verrill !  La  Paz  to  Panama. 

i-Acanthaster  EUisii  Verrill !  La  Paz  to  (^lalapagos  and  "  S. 

America." 

-  -  -i-Mithrodi'x  Bradleyi  Verrill !  La  Paz  to  Panama. 
c-M i-Echinaster  tenuispina  Verrill !  La  Paz. 

Lepiddster  teres  Verrill  I  La  Paz. 
c-M i-IAnckia  unifascialis  Gray  !  S.  to  Zorritos. 

Do,  var,  bifascialis  Gray !  S.  to  Panama. 
c-M i-Ophidiaster  pyratnidatiis  Gray !  S.  to  Zorritos. 

Ileliaster  microbrac/ua  Xantus  !  Cape  St.  Lucas  to  Panama. 

//  Kubiniji  Xantus !  Guaymas,  La  Paz  and  Cape  St.  Lucas. 
c-u-kr-i-Astericis  sertiUi/era  Xantus !  Cape  St.  Lucas. 
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o-  -A-i-  Cidaris  Thouarsii  VaL !  Guaymas  and  La  Paz  to  Panama 
and  Galapagos. 
CUIariSy  sp.     Altata  (t.  Lfltken). 
c-u-Ar-i-Dufd^ma  Mexicanum  A.  Ag. !  Guaymas  to  Acapnlco. 
Echinodiadema  coronatum  Verrill  I     Cape  St  Lucas. 

i-Astropyga  depressa  Gray !     La  Paz  to  Panama. 

o-M-A — Echinocidaris  steUata  Agassiz  !     Margarita  Bay  and  Guay- 
mas to  Paita  and  Galapagos. 

i-Boletia  picta  Verrill  I     La  Paz  and  Cape  St.  Lucas. 

i-Boletia  msert  A.  A.     Altata  (t.  Lfltken),  S.  to  Panama. 

c- i-TVipnetfStes  depresaus  A.  Ag.  I     Guaymas  and  La  Paz. 

c-  -Ar-i-EcJiinometra  Van  Bruntl  A.  Ag. !     La  Paz  to  Acapulco. 
c-  -A-i-  Clypeaster  teahiditiariua  Verrill  I     La  Paz. 

o- Mellitu  longijissa  Mich. !     Guaymas  and  La  Paz  to  Panama. 

c- Encope  grandU  Ag. !     La  Paz  and  Guaymas. 

c- Encope  Californica  Verrill !     Guaymas  to  Cape  St.  Lucas. 

c- Enctjpe  occidentalis  Verrill !     S.  to  Zorritos  and  Galapagos. 

o- Rhyncholampas  Pacificua  Ag. !     Cape  St.  Lucas  and  Aca- 
pulco. 

o- Meoma  grandis  Gray  !     La  Paz  to  Acapulco.   • 

i-Metalia  nobilis  Verrill !     Cape  St.  Lucas  and  Panama. 

c-M i-Brissus  ohesus  Verrill  I     La  Paz  to  Panama. 

o- Agassizla  scrohitidata  Val. !     Guaymas  and  La  Paz  to  Pan- 
ama and  "  Peru." 

i-Lovenia^  sp. !     Cape  St.  Lucas  and  San  Diego. 

c- Matra  Clotho  Mich. !     Mazatlan. 

In  this  list  there  are  60  species.  Of  these,  28  species  extend 
southward  to  Panama  Bay,  or  beyond ;  8  are  known  even  to  reach 
northern  Peru,  and  doubtless  many  others  will  be  found  to  do  so 
when  that  region  becomes  better  known ;  4  species  have  been  found 
also  at  the  Galapagos;  4  species,  which  have  not  been  found  at 
Panama,  reach  Acapulco ;  2  species  are  common  to  the  Gulf  and  San 
Diego,  but  have  not  been  found  southward ;  and  17  species  are  as  yet 
known  only  from  the  Gulf  and  Cape  St.  Lucas. 

Of  the  whole  number,  35  are  represented  by  allied  species  in  the 
Caribbean  fauna.  24  of  these  are  also  represented  in  the  Indo-Pacific 
fauna,  19  of  which  are  also  represented  in  the  Mediterranean  or  on 
the  west  coast  of  Africa,  and  may,  therefore,  be  regarded  as  true 
cosmopolitan  tropical  types.    9  additional  species,  which  do  not  have 
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allies  in  the  Caribbean,  are  represented  in  the  Indo-Pacific  fauna  and 
may  be  regarded  as  true  Pacific  types ;  7  species  (including  Ltltken's 
new  genus  of  star-fishes,  not  in  the  list)  have  no  allies  elsewhere,  so 
far  as  known,  and  for  the  present  may  be  regarded  as  peculiar  West- 
American  types. 

We  may,  therefore,  consider  this  fauna  as  made  up,  approximately, 
of  11  species,  Atlantic  in  type;  9  Indo-Pacific;  19  cosmopolitan,  and 
4  others  probably  so ;  with  6  species  of  types  peculiar  to  the  west  coast. 


ERRATA  TO   PART   II. 

Page  293,  line  16,  for  teaaddUi^  read  teaseUata, 

Page  293,  line  18,  for  Ludia^  read  Lmdia. 

Page  294,  line  32,  for  Meosicana^  read  Mexicanum> 

Page  296,  line  30.  for  coranata^  read  cdraruUum. 

Pago  297,  line  23,  for  ambulacra,  read  interambulacra. 

Page  303,  line  2  of  foot-note,  for  depressus,  read  depreaaa. 

Page  376,  line  32,  for  Fterogorgia  gracilis^  read  Oorgonia  gracUis, 

Page  386,  last  line  of  foot>^ote,  insert  p.  419. 

Page  387,  last  line,  for  p.  325,  read  p.  419. 

Page  410,  line  18,  omit  Plate  VI,  figure  8. 

^age  413,  line  17,  for  Phyeogorgia /ubata^  read  Leptogorgia  fucaia.  The  spioula  of 
Phycogorgia  fucaia^  aocording  to  Mr.  Wm.  S.  Kent  (Trtms.  Roy.  Mic.  Soc.,  iii,  p.  91, 
1870),  agree  with  those  of  Leptogorgia,  to  which  it  should  therefore  be  referred. 

Page  514.  line  33,  for  StyUxaieridm  Pourtales,  read  StyUisieridcB  Gray  (emended).* 

Page  618,  line  20,  for  PociUiporidoB  Verrill,  read  PociUiporida  Gray  (restricted). 

Page  519,  line  17,  for  Astrmopsammia,  read  Astropsammia, 

Page  542,  line  26,  for  Agctricida  Verrill,  read  Agaricida  Gray  (restricted). 

Page  554,  after  Eugorgia  muUifida^  insert  Plate  VI,  figure  8. 


*  Annals  and  Mag.  Nat  Hist,  vol  xiz,  p.  127,  1847. 
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Abatus  antarcticiis,  336. 

australis,  336. 

cavenioBus,  336. 
AbroLhoB  Rwfs,  Brazil,  Notice  of  the  Cor- 
als and  Echinodonns  ci)llected  by  Prof. 
C.  F.  Hartt,  at  the,  351. 
Acalephffi,  362. 
Acanthaster,  348,  593. 

EUisii,  332,  333.  343,  576,  594. 

Solaris,  576. 
Acanthastnea,  355,  365. 

Braziliensis,  355,  357. 
Acanthocidaris  Mexicana,  308. 

erjthrograiDma,  835. 
Acanthogorgia,  419. 

aspera,  419. 

Atlantica,  419. 

ooccinea,  419. 

Grayi,  419. 

hirsuta,  419. 
Acis,  449,  450. 
Acrocladia,  349. 
Act  of  Incorporation,  6. 
Actinacea,  461. 

Actinaria,  460,  461,  500,  559,  560,  562,  566. 
Actinia,  466,  475,  478,  487,  491. 

artemisia,  470,  471. 

bioolor,  486. 

bimaciilata,  469. 

cameola,  409. 

Chilensis,  488. 

clematis,  476. 

ooriacea,  469. 

crassicomis,  469. 

crispata,  484. 

cruentata,  467. 

deoorata  481. 

Dowii,  474. 

elegantissima.  469,  470. 

felina,  469. 

florida,  477. 

flopculifera,  464^ 

Fuegiensis,  480. 

Holsatica,  469. 

impatiens,  483. 

Kiebsii,  473. 

Laurentii,  469,  470. 

lineolata,  483. 

Mertensii,  479,  566. 

niyea,  485. 

nympha^a,  486. 

obtruncata,  469. 


I  Actinia  ooellata,  468. 
j  papillosa,  4()8. 

I  Peniviana,  486. 

picta,  493. 

primula,  487,  488. 

pluvia,  468. 

reticulata,  479. 

rubens,  487. 

spectabilis,  469. 

xantho^rammica,  471. 
Actiniadas  491. 
Actiniaires,  461. 
Actinidee  362,  466,  461.  494. 
Actinina,  461,  466. 
Actiiiina>,  461,  466,  491. 
Actinines  perforees,  477. 
Actiniiies  yerruqucuse.^,  466. 
Actinocerous,  484. 
Actiiioids,  460. 
Actinoloba,  478. 

reticulata,  479. 
Actinopjga  Agassizii,  347. 

obscura,  347. 

parvula,  347. 
Actinotrjx,  462. 
Adamsia,  477.  481. 

Egletes,  481. 
Addenda  to  Review  of  the  Corals  and  Po- 
lyps of  the  west  coast  of  America,  546. 
Advertisement,  2. 
Agaricin,  352,  543. 

Hgaricitep,  352. 
Agaricida.',  542,  596. 
Aga^sizia,  320,  348. 

exceiitrica,  346. 

ovuliun,  320,  331,  346.  693. 

scrobiculata,  334,  593,  595. 

subrotunda,  593. 
Alcyonacea.  458,  455. 
Alcyonaria,  359,  378,  559,  560,  566. 
Alcyonidae,  458. 
Alcyonidcs,  458. 
Alcyoninffi,  458. 
Alcyonium,  459. 

Bradleyi,  459,  562. 

cameum,  459. 

rubifonne,  459,  659. 
AJlopora,  516,  515. 

Califomica,  516,  503,  517,  663. 

venusta,  517,  560. 
Alveopora,  502. 
Amblypneustes  formotus,  333. 
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Amblypneustes  pallidus,  333. 
AmphiactiSf  462. 
Ainpliiastcr,  372. 

insignis,  372,  594. 
Arophipholi'*,  261. 

albida,  341. 

crieea,  842. 

Jaauarii,  341. 

subtilis,  341. 
Amphiiini,  261,  348. 

Chilensis,  335. 

gominata,  261,  330,  341. 

gracillima,  34'i. 

hispida,  260. 

limbata,  342. 

marginata,  262. 

microdiscus,  270,  261,  330,  342. 

oncidentali-.  325,  H26. 

Oretedii,  270,  262,  340,  341. 

Pugetana,  325. 

Punt  .renae,  261,  330,  341. 

Riisei,  341. 

84(uamata,  341. 

Stimpsonii,  341. 

tenera,  341. 

urtica,  325. 

violacoa,  261,  330,  341. 
Anactis,  493. 

picta,  493,  566. 
Anaperus,  322. 

Briareus,  322. 

PeruanuB,  322,  335,  376.. 
ADemonia,  491. 
Anthea,  491. 
Antheads,  466,  491. 
Anthenia,  349. 
Anthocidaris.  333,  583. 

homalostomai,  333. 

Mexicana,  345. 
Anthogorg^  419. 
Anthophyllum,  613. 
Anthoploura,  473,  4^7. 

Dowii,  474,  562. 

granulifera,  474. 

Ei^bsii,  474,  462. 

pallida,  474. 
ADtipathacea,  499. 
Antipatharia,  499. 
Antipathes,  499. 

I'anamensis,  499,  662. 
Antipatliidse,  499. 
Antipathina,  499. 
Antodon,  365. 

armata,  34 1. 
Br^iziliensis  341,  366. 
brovipinna,  341. 

Cubensis,  341. 

Dubenii,  365,  341. 

Hagenii,  341. 
muridianalis,  341. 
Milbertii  341. 
rubitfinosa.  341. 
Arachnactia,  496. 


Araucanian  Province,  339. 
Arbacia,  801,  848. 

grandinosa,  334. 

nigra  301,  334,  335. 

pustul*  »8ii,  344. 
Arbacidffi,  344. 
Area,  350. 
Archaster,  349. 

Arctic  Province,  Polyps  of,  559. 
Aspidochir  Mertennii,  325. 
Asteracanthion,  289. 

aurantiacus,  293. 

helianthus,  289. 
Asteractis,  464,  492. 

Bradleji,  465,  562. 
Asterias,  337. 

sequalis,  327. 

antarctica,  336,  339. 

aster,  248. 

Atlantica,  368,  344. 

aurantiacus.  293. 

brevispina,  327. 

capitata,  327. 

oonferta,  326. 

Cumingii,  291. 

ecliinata,  335. 

epichlora,  325,  326. 

tisslspina,  326. 

gelatinosa,  335. 

Gtormanii,  335. 

gigantea,  327. 

heliantlius,  289. 

hezactis,  826. 

EatheriniB.  326. 

laevigata,  285. 

lurida,  335. 

Lutkenii,  326. 

Mexicana,  344. 

mlniata,  324,  326. 

oohracea,  325.  326,  327. 

paudspina,  326. 

regalis,  330. 

nigispina.  336. 

nistica,  335. 

sertulifera,  328,  344,  594. 

Solaris,  333. 

tenuispina,  344,  869. 

Troschelii,  326. 

variolata,  285. 
Asteridte,  844. 
Asterina,  250. 

modesta,  277. 

re^mlaris,  250. 
Asterioidea,  271,  343,  367,  372,  574 
Asteriscua  250,  348. 

BraziUensis,  343. 

Ghilensis,  334,  336. 

folium,  343. 

modestus,  277,  330,  343 

regularis,  250. 

stiUifer,  343. 
Asteroporpa,  348. 

afBnis,  341. 
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Asteroporpa  annulata  341. 

daajcladia,  341. 
Asteropsis  imbricata,  324. 
Astnea,  512. 
Astrseacea,  461,  536. 
Astraiidije,  519,  513,  540. 
Astrangia,  525,  340,  362,  513,  532,  567. 

astnciformis,  524. 

beUa,  530,  531. 

conciDoa,  528,  563. 

conferta,  530,  563,  564. 

costata,  529,  563. 

DflDse,  524,  530,  531. 

dentata,  528,  563,  565,  566. 

EdwardBii.  526. 

Haimei,  526,  525,  530,  563. 

Mar^'Iandica,  530,  531. 

Michelini,  526. 

palifera,  525,  526. 

Pedersenii,  529,  563,  564,  565. 

pulchella,  527,  563. 
Astrangiaoeee,  525. 
AstraDgidse,  524,  514,  536. 
Astranginae,  525,  514. 
Astreinse  reptantes,  525. 
Astriclypeus,  311,  348. 

Mannii,  311,  827. 
Astrochema,  348. 

affinis,  341. 

oligactes,  341. 
Astrochemidffi.  341. 
Astrogonium  Fonki.  335. 
Astrogorgia,  416,  419. 
ARtropecten,  250,  272,  848. 

Antilleiisis,  343. 

armatus,  332,  343. 

articulfltus,  343 

Braziliensis,  .343. 

ca>lacaDthus,  273. 

ciliatus,  343. 

diibius,  343. 

EdwardBii,  250. 

erinaceus,  332,  34.3. 

fragilis,  272,  330,  332,  333.  343. 

brstedii,  274,  328,  330,  343   594. 

Penianu"*,  334. 

Penivianus,  275. 

regalis,  273,  330,  343. 

stellatuB,  276. 

ValencienDesii,  276,  343. 

variabilis,  343. 
Astropectenida.',  348. 
Astropsammia,  509,  506.  519. 

Pedersenii.  609,  563,  565. 
Astropy^ra,  296,  348. 

depressa,  579,  593,  595. 

venusta,  296,  331,  344,  579. 
Astrophytida^  341. 
Astrophyton,  251,  348. 

Carvi,  325,  326. 

Ciecilia,  341. 

Chilensis,  335. 

Krebsii,  341. 

Tbans.  Conn.  Aoad.,  Vol.  I. 


Astrophyton  murieatum,  341. 

Panamense,  251,  294. 
Aulactinia,  474. 
,  Aureliania,  462. 
Aurora  Borealis  at  New  Haven,  Conn.,  from 

March,  1837,  to  Dec,  1853,  9. 
Auroral  Observations,  Summary  of,  168, 

171. 
Auroral  Register  hopt  at  Now  Haven,  Ct., 

by  Francis  Bradley,  139. 
Auroras,  average  number  of  annually,  172. 
Auroras,  Notices  of,  extracted  from  the 
Meteorological   Journal   of   Rev.    Ezra 
Stiles,  155. 

extracted  from  a  Meteorological  Jour- 
nal kept  at  Sharon,  Conn.,  167. 

extracted  from  various  Journals  kept 
at  New  Haven,  Conn.,  164. 
Auroras  observed  by  Rev.  EzraStUes,  at 
Dighton,  Mass.,  156. 
New  Haven,  Conn.,  1 56. 
Newport,  R.  I.,  155. 
Portsmouth,  N.  H.,  156. 
Average  number  of  Auroras  annually,  172. 
Axohelia,  515. 

Balanophyllia,  511. 

elegans,  511,  560. 
Bathycyathus,  538. 

Chilensis,  539,  567. 

IndicuR,  538. 

Sowerb3i,  538. 
Bebryce,  419. 

Bekker's  Digainmated  Text  of  Homer,  173. 
Bergidie,  494. 

Blcpharogorgia  Schrammi,  419. 
Bohadschia  agglutinata,  347. 

fasciata,  347. 
Boletia,  304,  582. 

depressa,  303,  583. 

picta.  581,  595. 

pileolus,  303,  583. 

rosea,  302,  583,  593,  595. 

viridiH,  304,  334,  584. 
Bolocera  equop,  469. 
Boston,   and   New   Haven,   Summary  of 

Auroral  Observations  at,  171. 
Brachyrhinus  creohis,  340.  ^ 

Bradley,  Francis,  Extracts  from  an  Auroral 
Register  kept  at  New  Haven,  Conn.,  1 39. 
Brazilian  Coral-fHuna,  Remarks  on  tlie,  364. 
BriaracojE,  454. 
Briarac6cs,  454. 
Briareacea*,  454. 
Briareidaj,  454. 
Briareum,  454. 
Brissus,  316,  318,348. 

ColumbariP,  316,  345. 

obesus,  316.  328,  345,  375,  589,  595. 

pectoral! 8,  671. 
Brissus  Sdllae,  316.  317. 
Bunodes,  467,  469,  474,  475,  562. 

cavemata,  473. 
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BuDodes  crassicomis  469. 

crueutatu,  467,  567. 

ocellata,  468,  566. 

papillosa,  468,  56G,  567. 

pluvia,  468,  566. 

zanthogrammica,  471. 
Bunodidae,  466. 
Bunodinffi.  466,  462. 

California,  Gulf  of,  and  Cape  St.  Lucas, 

Echinoderm-fauna  of,  593. 
Califomian  Province,  337. 

Polyps  of,  560. 
Cailiactis,  481. 

bicolor,  481. 

decorata,  481,  482. 

Egletes,  481 

fusca,  481. 

polypus,  481. 

tricolor,  481. 

variegata,  481,  562. 
Callipodium,  455. 

aureum,  457,  562. 

Pacificum,  456,  562,  565. 
Cape  St  Lucas,  list  of  Echinoderms  found 
at,  827. 

and  Gulf  of  Cal.,  Echinoderm-fauna 
of,  593. 
Capnea.  462. 
Capneadee,  462. 

Caribbean  and  Panamian  Faunae,  compara- 
tive lists  of  the  Echinoderms  of  the,  341. 
Caryophyllacete,  512. 
Caryophyllia,  336,  507,  613,  535. 

Smithii,  535. 
Caryophyllidaj,  535,  506,  512,  514. 
Caryophyllinae,  636. 
Cassidulidse  345. 
Cassidulus,  316,  348. 

Carribearum,  316,  345. 
Cassis  sp.  350. 
Central  America,  list  of  the  Echinoderms 

of  the  west  coast  of,  329. 
Cereae.  466 
Cereus,  480,  476,  469. 

artemisa,  471. 

bcllis,  480. 

coriaceus,  469. 

crucntatus,  467. 

Fuegiensis,  480,  667. 

ocellatus,  468. 

papillosus,  468. 

pluvia,  468. 
Chsetaster  Califorincu8,  327. 
Chilian  Province,  338. 

Polyps  of,  566. 
Chili,  list  of   Echinoderms  found  on  the 

coast  of,  335. 
Chirodota,  371.  349. 

discolor,  325. 

pygraaea,  346,  371. 

rotiferum,  346  371. 

vemioosura,  326. 


Cidaridse,  344. 
Cidaris,  294,  348. 

annulata,  294,  344. 

Dans,  327. 

species,  593,  696. 

Thouardii,  294,  328,  331,  333,  370,  579, 
696. 
Cistina,  577. 

Columbia,  332,  344. 
Cladactis,  471,  472,  474. 

grandis,  472,  562,  566. 
Cladocora,  365,  513,  624. 
Cladocoracea3,  524. 
Cladocorina^,  514. 
Clypeaster,  348. 

Riisei,  314. 

rosaceus,  346,  689. 

speciosus,  348,  345,  588. 

testudinarius,  688,  696. 
Clypeasteridse,  346. 
Ccelasterias,  247. 

australis,  247. 
Coelastrsea,  619. 
Coenangia,  530. 

conferta,  630,  563. 
Ccenopsammia,  340. 

tenuilamcllosa,  608. 
Colobocentrotus  peidifenis,  335. 
Columbella  sp.,  360. 
Columnaria,  519. 
Comatulidffi,  349. 

Comparison  of   the  tropical  echinoderm 
faume  of  the  east  and  west  coasts  of 
America,  339. 
Connection,  oceanic,  across  the  Isthmus  of 

Darien,  849. 
Conularidfe,  456. 
Corticifera,  496. 
Corynactis,  462. 

Coral-fauna,  remarks  on  the  Brazilian,  364. 

Corals  and  Echinoderms  collected  by  Prof. 

C.   F.    Hartt  at  the  Abrolhos  Reef:*, 

Brazil,  Notice  of  the,  377. 

Corals  and  Polyps  of  the  west  coast  of 

America,  Review  of,  377. 
C/Oscinasterias,  248. 

muricattt,  249. 
Crepidula  unguiformis,  339. 
Cribrella  leviuscula,  326. 
Cribrina,  467.  478  480,  482. 

coriacea,  469. 
Crinoidoa,  341,  349,  366. 
Crustacea,  common  lo  the  east  and  west 

coasts  of  tropical  America,  339. 
Crustuhim  grutulans,  311. 
Cryptohelia,  515. 
Cucumaria,  321. 

frondosa,  327,  346. 
Cucuraaridae,  346. 
Culcita,  349. 

Schmideliana.  333. 
Cuvioria  antarctica,  336,  339. 

operculata,  346. 
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Cuvieria  Sitchsenaia,  326. 
Cjathiuffi,  635. 
Cjdopora,  515. 
Cjphastnea,  613. 
Cyatiactia,  473,  472. 

cavemata.  478. 

Eugenia,  473. 

Eydouxi,  473.  566. 

Gaudichaudi,  473. 

Dactjloaaster  gradlia,  332,  344. 
DeDdrxster,  337,  34^. 

ezcentricus,  325,  326,  327. 
Dendrophyllia,  507,  513. 

aurcularis,  507,  508,  563. 

tenuilamelloaa,  508,  563,  565. 
Desmophylluin,  539,  536. 

criata-galli,  539. 

Cumingii,  539,  663. 
Desoria,  349. 
Diadema,  295,  348,  680. 

Antillarum,  295.  344. 

Mezicanum,  294,328.329,344,  580,  595. 
Diademidtt;,  344. 
Digammated  Text  of  Homer,  on  Bekker's, 

173. 
Dighton,  Maaa,  Auroras  observed  at.  1 56. 
Dimorphous  polyps  in  Renilla,  etc.,  378. 
Diploperideris  SitchKni^is,  325. 
Diplona,  365. 
Diacosoma,  462,  480. 

Fuegiensis.  480. 
DbcoaomsB,  461. 
Disooaominae,  461. 
Diacoaomus,  462. 
Disootrochus,  536. 
Diatichipora.  615. 
Dyaactia  Chilensis,  489. 

EchinactiK,  462. 

Echinanthus  testudinarius,  588. 

Echinaster,  348. 

aculeatus,  331.  343. 

Braziliensis,  343. 

crassispina,  368,  348. 

EUisil  3S2,  576. 

aerpentririus,  343. 

spinoRiis,  343,  577. 

apmulosus.  343. 

tenuispina,  577,  594. 
Echinasteridffi,  343. 
Echinidse,  344. 
Echinocidaria,  298,  848. 

Duf^esnii,  344,  580. 

incisa,  298. 

longiapina,  298. 

nigra,  301. 

punctulata,  344. 

Scythel  336,  580. 

spatuligera,  300,  334,  335. 

stellata,  298,  328,  329,  331,  332,  333, 
334,  335,  338,  344.  595. 
Echinocuoumis  typica ,  .346. 
Echinodermata,  365. 


I  Echinoderni-fauna  of  the  Gulf  of  California 

and  Cape  St  Lucaa,  593. 
Echinoderm    fuunae,    comparison  of   the 
tropical,  of  the  east  and  west  coasts  of 
America.  339. 
Echinoderm 8,  additional  observations  on, 

568. 

and  Corals  collected  by  Prof.  C.  F. 
Hartt,  at  the  Abrolhos  Reefs,  Brazil 
notice  of  the,  351. 

notice  of  a  collection  of,  from  I-a  Paz, 
Lower  Cal..  361. 

of  Panama  and  the  west  coast  of  Amer- 
ica, geographical  distribution  df,  352. 
EchiDodiodema,  295,  348,  365,  580. 

coronatum,  295,  328,  344,  580,  595. 
Echinoglycus*,  312.  348. 

frondosiiH,  370. 

Stokcsii,  312,  331,  382.  334,  345. 
Echmogorgia,  387,  418,  419. 

arbuscula,  414. 

arida,  384. 

aurantiaca.  450,  413,  557,  666. 

sasnppo,  450,  557. 
Echinoidea,  294,  341,  369,  374,  579. 
Kchinolaiiipus,  349. 

caratomide^a,  349. 
Echinometra,  308,  348. 

lucmitur,  369,  345. 

Mexicana,  307. 

Michelini.  345.  585. 

plana,  308,  345. 

rupicola,  308,  331,  332,  383,  345,  376, 
583. 

Van  Bnmti,  309, 328, 329, 370, 585, 595. 

viridis,  345. 
Echinomctridae,  345. 
Kchinomuricea  coccinea,  419. 
Echinoporinse,  540. 
Echinothrix   349. 
Flchiiuis,  304. 

chloroticus,  304,  683,  584. 

erythrogramma,  586. 

gibbo.sus,  305,  333. 

grandinosus,  301. 

homalostoma,  585. 

Incuntur,  369. 

Magcllanicus,  336. 

niger,  301. 

purpure.scens,  SOI. 

spatuliger,  300. 
Edward.sia.  494. 
Encope,  309. 

Califomica,  345,  580.  595. 

eraarginata,  310,  345,  370,  nSS. 

grandis,  310.  312,  329,  345,  585,  596. 

Michelini.  310,  :U5,  588. 

occidentalis,  3()9,  312.  331,  332,  383, 
334,  345,  370,  587,  595. 

quinquelobn.  345. 

Stokesii.  312. 

tctrapora,  309. 
Endohelia.  515. 
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Epiuctis.  492. 

prolifera,  492,  560. 
Epizuanthu-*,  497. 

crassus,  498,  562. 
elon^^atuB.  497,  662,  565. 
humilis,  498,  562. 
Eriphia,  340. 

gonagra,  340. 
squamata,  840. 
Errina.  515. 
Erythropcxlium,  454,  455. 

Paciflcum  456. 
Eugorgia,  406,  340,  386,  413. 
ampla.  407,  386,  561,  566. 
aurantiaca,  410,  555,  561,  564. 
Bradleyi,  411,  399,  561,  566. 
Daniana,  409,  388,  555,  561,  566. 
excelsa,  var.,  553,  409,  551.  558,  561, 
564. 
Mezicana,  410,  388. 
multifida,  554,  561,  564. 
nobilis,  408,  551,  553,  558,  561,  564, 
566. 
purpurascens,  var.,  408,  561,  566. 
rubens,  411.  666. 
stenobrachis,  393. 
Eunicea,  360.  385,  386,  413,  416. 
aneeps,  362. 
Castelnaudi,  362. 
humilis,  360. 
Tobagcnsia,  444. 
Eunicella,  386. 
Eunicidse,  413. 
Eumuricea,  449. 
Euphyllia,  513. 

EupsammidH),  506,  501,  509,  519. 
Eupsamminie,  506. 
Euryechinus,  304. 

'chlorocentrotuf*,  325,  326. 
Delalaudii,  304. 
Drobachienais,  804,  325,  326. 
gibboaus.  305. 
granulatus,  304. 
imbociUis,  305,  333,  334. 
lividuM,  304. 
Eusmilidae,  536 
Evactis,  470,  474. 

artomisia,  471,  560. 
xanthoKrammica,  471,  559. 
Evagora,  455. 
Evechinu!?.  583. 

chloroticus,  584. 
Extracts  from  an  Auroral  Register  kept  at 
New  Haven,  Conn.,  by  Francis  Bradley, 
139. 

Fabia  Chilensis,  306. 

Fauna?,  Caribbean  and  Panamian,  compar- 
ative lists  of  the  Echinodemis  of  the, 
341. 

Compari8(m  of  the  tropica]  echino- 
derm,  of  the  east  and  west  coasts  of 
America,  339. 


Favia,  353,  355,  365,  512. 

conferta,  355. 

deformata,  355. 

gravida,  354,  364. 

incerta,  355. 

leptophylla,  353. 
Favositidie,  518,519. 
Favositinai,  518. 
Fordina  Cumingii,  332,  343. 
Fishes  common  to  the  east  and  west  coasts 

of  tropical  America,  340. 
Flabellinaj,  539. 
Flabellum,  513,  535,  536. 
Fungacea,  540,  543. 
Fungia,  541. 

elegans,  542,  563,  565. 
Fungidffi,  540,  542. 
Fungi n»,  540. 

Galapago  Islands,  list  of  Echinoderms  from 

the,  333. 
Galapagos  Province,  338. 
Galaxea,  513. 
Gammuria,  497. 

crassa.  498. 

elongata,  497. 

humilis.  498. 
Ganeria  Falklandica,  336. 
Geographical  distribution  of  the  Echino- 
derms of  the  west  coast  of  America,  352. 

of  the  Polyps  of  the  west  coast  of 
America,  558. 
Geological  evidence  of  an  oceanic  connec- 
tion across  the  Isthmus  of  Darien,  349. 
Gerardidte,  499. 
GoniasteridiE,  343. 
GoniastRua,  355. 

varia,  355. 
Goniocidaris,  349. 
Goniodiscus,  284. 

armatus,  280,  372. 

conifer,  372. 

singularis,  335. 

Stella,  284,  843,  372. 

verrucosus,  335. 
(iorgonia,  384,  340,  359,  385,  386,   387, 
406.  407. 

Adamsii,  391. 

alba,  398. 

Agassizii,  388. 

aurantiaca,  410. 

citrina,  360. 

cuspidata,  403. 

dichotoma,  361.     . 

fiabellum,  386. 

fucata,  413. 

fucosa,  417. 

fusco-purpurea,  386. 

gracilis  359,  596. 

humilis,  394,  396. 

levis,  var.,  398. 

media,  389. 

palma,  386,  400. 
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Gorgonia  papillosa,  385. 

plantagioca,  444. 

pumieea,  362. 

rainulus,  394. 

reticulata,  405. 

rigida,  398,  401. 

san^inea,  40G. 

stenobrachis^  393. 

steDobrochis,  393. 

ventalina,  391. 

verrucosa,  384,  385,  386. 
Gorgonacea,  384. 
GorgonelLi,  384,  385,  387. 
Gorgonidw,  384,  455,  499. 
Guajmas,  Polyps  collected  at.  by  Dr.  K. 

Palfuer,  564^ 
Gymnasteria,  348. 

iuermis,  330,  343. 

spinosa,  330,  343,  574,  594. 

Hadley,  Jaiues.  on  Bckker's  Digainmated 

Text  of  Homer,  173. 
Halcyonina,  458. 

Hartt,  Prof.  C.  F.,  Notice  of  the  ('orals  and 
Echinodcnns  collected  by,  Ht  the  Abrol- 
hoB  Reefs,  Brazil,  351. 

Remarks  r)n  the  Brazilian  (^>ral-fainia. 
364. 
Heliaster,  289,  348. 

Curaingii,  291,  333,  :!«4,  .344. 

helianthus,  287,  329.  334,  335. 

Kubiniji,  292,  312,  32H,  329,344,  578, 
593,  595. 

micn»brachia,  290,  328,  331,  344,  693. 
595. 

multiradiata,  333. 
Heliastra^a,  856,  365. 

aperta,  356,  364. 
Heliocidaris,  349,  5M4. 

dilorotica,  584. 

Mexicana,  583,  307.  308,  584. 
Hemipholis,  262,  348. 

affinis,  262,  573. 

conlifera,  263,  342. 

gracilis,  262,  830,  342.  573. 
Hepatella  arnica.  484. 
Herrick,  Edward  C,  a  Register  of  tlie  Au- 
rora Borealis  at  New  Haven,  Conn.,  fn»m 
March,  1837,  to  Dec,  1853,  9. 
Heterocentrotus,  349. 
Heterodactyla,  461. 
Hetcrodactylina*,  461. 
Hoterogorgia,  450,  419. 

papulosa,  557,  562,  565. 

tortuoaa,  452,  562. 

vemicosii,  451.  562. 
Heteropsammiii,  506. 
Uetorosynapta.  346. 

viridis,  846. 
Hipponoe,  349. 
Hippouoidie,  345. 
Holothuria  botellus  331.346. 

Californica,  327. 


Holothuria  Floridiana,  346. 

glabem'ma,  331,  346. 

grisei),  346. 

languens  331,  346. 

lepadifera,  346. 

lubrica,  329,  346. 

maculata,  346. 

Peruviana,  322,  376. 

princeps,  346. 

subditiva,  346. 
Holothuridji'.  346. 
Ilolothurioidea,  321.  346,  370. 
Homactis,  462. 
I  Homer,  Bokker's  Digammated  Text  of,  173. 
Hugea,  494. 
Hydroidea,  362,  519. 
Ilymcnogorgia,  359,  384,  385. 

quercifoUa,  359,  360,  362. 

Incorporation,  Act  of,  5. 

Intro<luctory  notice  to  Herrick 's  Auroral 

Register,  7. 
rsacma.>a  cras.««iconiis,  469. 

papulosa,  469. 
Isaura.  494. 
Isthmus  of    Darien,    oceanic    connection 

across  the,  349. 

Juncellu  hystrix.  362. 

Kleinia  nigrji.  317,  590. 

Ijaganum,  349. 

Lti  Paz,  L.  C'al.,  notice  of  a  collection  of 
Kchinodenns  from,  371. 

Polyps  collected  at,  by  Tapt  J.  Ped- 
ersen,  564. 
1  lAMoptillum,  381. 

'  undulatum.  381,  378,  546,  560. 

I  lx,'pidaster,  577. 
I  teres.  577.  494. 

I  IjOpidojjSijlus  antarctieus,  336. 
!  operculata.  346. 

l^'|>togorgia.  387,  385,  386. 

Adamsii,  391,  392,  551,  561.  564,  565. 

Agassizii,  3S8,  ;{90,  548,  550,  560,  565. 

ampin,  407. 

arbnseuhi,  406,  56(>. 

alba,  398,  401,  412,  561,  564,  566. 

aurantiaca,  413,  410. 

('ahfoniicn,  398,  561. 

Caryl,  404,  556,  560. 

Chilensis,  4()6.  566. 

cuspiduta.  403,  401.  552,  561. 

diftusa,  397,  561,  566. 

Englemanni.  var.,  394,  561,  565. 

exigua,  552,  561,  564,  566. 

exilis,  550.  561,  564. 

eximia,  390,  388,  551,  561. 

V\om\  387.  391,  560. 

flexilis,  400,  561. 

fucata,  596. 

labiatd,  552,  561,  564,  565. 
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Leptogorgia  media.  389. 391,  660, 660,  664, 
666. 

Peruana,  405,  666. 

platyclados,  406,  666. 

pulchra,  549,  661,  664. 

pumila   396,  561. 

ramulua.  394,  397,  399,  662,  661,  566. 

rigida,  401,  404,  652,  661,  564.  565. 

nitilH,  392,  561,  565. 

sanguinea.  406. 

stenobroohia.  393,  403,  661,  566. 

lenub,  551,  561,  564. 

viminalia,  387. 

virgularia,  406. 
Leptosynapta,  325. 

hydriformis,  346. 

PourtaleMi,  346. 

tenuis,  325. 

verrucosa,  325. 
Linckia,  285,  348,  577. 

bifascifllis,  287,  328,  372,  694. 

Columbise,  332,  344. 

Guildingii,  344.  367. 

ornithopus,  344,  367. 

unifascialis.  285,  312,  328,  329,  830, 
332.  333,  344,  372,  594. 
laosoma  arenicola,  327. 

Sitchsensis.  325. 
lissothuria,  322. 

omata,  322.  331,346. 
last  of  Echinodenns  from 

Sltcha,  324. 

Puget  Sound  and  along  the  coast  to 
Cape  Mendocino,  CaL,  325 

between  Cape  Mendocino  and  San  Di- 
ego, CaL,  326. 

Margarita  Bay  and  Cape  St.  Lucas.  327. 

Acapulco,  Mazatlaii,  and  the  Gulf  of 
California,  328. 

the  west  coast  of  Central   America 
and  the  Bay  of  Panama.  329. 

the  wePt  coast  of  Ecuador  and  the 
southern  part  of  New  Grenada,  332. 

Zorritos,  Peru,  333. 

the  Galapago  Islands,  333. 

the  coast  of  Peru,  at  Paita  and  south- 
ward, 334. 

the  coast  of  ChUl  335. 

the  southern  extremity  of  South  Amer- 
ica and  the  neighboring  Islands,  336. 
List  of  Polyps  of 

Arctic  Province,  559. 

Califomian  Province,  560. 

Chilian  Province,  656. 

Sitchian  Province,  559. 

Oregonian  Province,  569. 

Panamian  Province,  560. 

Peruvian  Province,  5G6. 
List  of  Polyps  collected  at 

Corinto  and  Gulf  of  Nicoya  by  J.  A. 
McNiel.  565. 

Guaymas  by  Dr.  E.  Palmer,  664. 

La  Paz  by  Capt  J.  Pedersen,  664. 


'  Lithodendron,  507. 
Litigorgia,  387,  385. 

Adamsii,  391, 

Agassizii,  388. 

arbuscula,  406. 

Califomica,  398. 

cuspidata,  403. 

diffusa,  397. 

Englemanni,  var..  394. 

eximia,  390. 

iQvis,  398. 

flexilis,  400. 

Flone,  387. 

fucosa,  404. 

media,  389. 

Peruana,  405. 

platyclados,  406. 

pumila,  396. 

ramulus,  394. 

rigida,  401. 

rosea,  406. 

rutila,  392. 

sang^iuea,  406, 

stenobrochis,  393. 
Lobophora,  349. 
Lobopsammia.  506. 
Lobularia  rubiforme,  459. 
Loomis,  Elias,  notices  of  Auroras,  extracted 
from  the  meteorological  journal  of  Bev. 
Ezra  StUes,  155 
Loomis,  Elias,  and  H.  A.  Newton,  on  the 
mean  Temperature,  and  on  the  fluctua- 
tions of  Temperature,  at  New  Haven, 
Conn.,  194. 
Lophactis,  463. 

omata,  464,  562. 
Lophogor^ia,  384,  385,  386,  387. 

alba.  398. 

aurantiaca,  410. 

palma,  408. 

Panamensis,  394,  396. 
Lophoseridfti,  542. 
LophosennsB,  542. 
Lophoseris,  543. 
Lovenia,  329,  346,  348,  595. 
Loxechinus.  348. 

albus,  324,  336. 

purpuratus,  327,  337. 
Luidia,  271,  348. 

altemata,  343. 

Bellome,  293,  332,  334,  343. 

brevispina,  593,  594. 

clathrata,  271,  343. 

Columbiap,  343. 

Macgravii,  343. 

tessellata,  271,  330,  343. 
Lytechinus,  302. 

Atlanticus,  303,  344. 

excavatus,  344. 

roseus,  302,  328,  329,  331,  .333,  344, 
583. 

semituberculatus,  301,  333. 

variegatus,  844,  369. 
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Madrepora,  366,  500,  501,  503. 
Madreporaoea,  500. 
Madreporacese,  512. 
Madreporaria,  352,  500,  556,  562. 

perforata,  500. 
Madreporidffi,  501. 
Madreporinse,  501. 
Mseandrina,  355,  365,  512. 
Malea  sp.,  350. 
Mammillifera,  495. 

auricula,  496. 

oonferta,  497,  562. 

Dame,  496,  562. 

nitida,  497,  562. 
Manidna,  365. 
Mareiia,  349. 
Margarita  Bay,  list  of  Echinoderms  found 

at,  327. 
McNiel,  J.  A.,  Polyps  collected  by,  on  the 

west  coast  of  Nicaragua,  566. 
Mediaster  sequalis,  326. 
Melitodes  yirgata,  572. 
Mellita.  348. 

hexapora,  314,  345. 

longifissa,  314,  331,  345,  588,  595. 

Pacifica,  313,  333,  346. 

pentapora,  314,  345,  586. 

testudinea,  345. 
Meoma,  317,  348. 

grandis,  317,  590,  593,  595. 

nigra,  317,  329,  346,  590. 

venthoosa,  345. 
Merulinaceie,  540. 
Metalia,318,348. 

Oarretii,  320,  591. 

nobilis,  319,  591,  328,  331,  345,  348, 
595 

stemalis,  319,591. 
Meteorology  of  New  Haven,  194. 
Metridium,  478,  462,  463. 

concinuHtum,  463. 

dianthus,  478. 

flmbriatum,  478,  560. 

marginatum,  478,  560. 

reticulatum.  479,  567. 
Millepora,  362.365,519. 

alcicornis,  363,  364. 

Braziliensis,  363. 

cellulosa,  var.,  363. 

dig^tata,  var.,  364. 

fenestra ta,  var.,  364. 

nitida,  362. 
Mithrodia,  288,  348. 

Bradleyi,  288,  330,  343,  575,  694. 
Mcera,  348 

AtropoH,  346. 
•     Clotho,  329,  346,  348,  595. 
Mollusca  common  to  tho  east  and  west 

oooHts  of  tropical  America,  339. 
Molpadia  borealis,  346. 
Montipora,  502,  501. 

fragosa,  502,  562. 
Montiporinai,  501. 


Mopsella  Japonica,  672. 
Moulinia  casadulina,  346. 
Mulleria  Agassizii,  347. 

obscura,  347. 

parvula.  347. 
Muricea.  418,  450,  340,  384. 

acervata,  419.  424,  449,  561. 

albida,  437,  435,  441,  562. 

appressa,  444,  448,  449,  562,  564,  566. 

aspera,  448,  662. 

austera,  430,  428,  433,  441,  661.  564. 

clavata,  444. 

crassa,  426,  432,  433.  561. 

echinata,  426,  424,  430, 432,  561. 

elegans,  450. 

eiongata,  449. 

flabellum,  var.,  427,  661. 

flavescens,  var.,  446,  448,  562,  566. 

flezuosa.  450. 

formosa,  434,  517,  561. 

fruticosa,  428,  432,  433,  561,  565. 

hebes,  439,  441,  443,  450,  562,  565. 

hispida,  422.  561. 

horrida,  423,  422,  566. 

humosa,  449,  450. 

laxa.  460. 

lima,  460. 

miser,  var.,  430,  561,  566. 

murieata,  450. 

nitida,  450. 

pendula,  450. 

purpurea,  441,  437.  450,  662.  565. 

retusa,  432,  443,  561. 

robusta,  436.  441,  450,  662,  566. 

spicifera,  450. 

squarrosa,  423,  436,  561 . 

sulphurea,  449,  460. 

tenella,  446,  449,  662,  666. 

tuberculata,  449,  460. 

tubigera,  421,  423,  436,  661. 

vatricosa,  384,  449,  460. 
Muricea,  Remarks  on  t^e  subdivisions  of 

the  genus,  449. 
Muricella,  450. 
Museum  of  Yale  College,  notes  on  the  Ra- 

diata  in.  247. 
Mussa,  357,  366.  512. 

Harttii,  367.  352,  368. 

Nardai,  286,  349. 
Nemactip,  487,  477. 
Chilensis,  488,  567. 
Draytonii.  488,  493,  566. 
primula.  488,  566. 
Neoporites,  603. 

New  Haven,  Conn.,  Auroras  observed  at, 
by  Rev.  Ezra  Stiles,  156. 

and  Boston,  summary  of  Auroral  ob- 
servatiouH  at,  171. 

extracts    fVom    an   Auroral    register 
kept  at.  by  Francis  Bradley.  139. 

register  of  the   Aurora  Borealis  at, 
from  March,  1837  to  Dea,  1863,  9. 
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New  Haven,  Mean  Temperature  and  Fluct- 
uations of  Temperature  at,  194. 

Newport,  R.  I.,  Auroras  observed  at,  155. 

Newton,  H.  A.,  and  Elias  Loomis,  on  the 
Mean  Temperature,  and  on  the  Fluctua- 
tions of  Temperature  at  New  Haven, 
Conn.,  194. 

New  Zealand,  new  starfishes  from,  247. 

Nicara^rua,  Polyps  collected  on  the  coast 
of,  by  J.  A.  McNiel,  665. 

NidoreUU,  280,  348. 

armata,  280.  284,  312,  328,  329,  830, 
332,  333,  343,  372.  574,  594. 

Notes  on  the  Echinoderms  of  Panama  and 
the  west  coast  of  America,  251. 

on  the  Radiata  in  the  Museum  of  Yale 
College,  247. 

Notice  of  a  collection  of  Echinoderms  from 
LaLaz,  L.  C,  371. 

of  the  Corals  and  Echinoderms  col- 
lected by  Prof.  C  F.  Hartt,  at  the 
Abrolhos  Reefs,  Brazil,  351. 

Introductory,  to  Herrick's  Auroral 
Re^ster,  7. 

Notices  of  Auroras  extracted  from  the 
Meteorological  Journal  of  Rev.  Ezra 
Stiles,  155. 

of  Auroras  extracted   from   various 

Journals  kept  at  New  Haven,  Conn.,  164. 

of  Auroras  extracted  from  a  Mete<ir- 

ological  Journal  kept  at  Sharon,  Conn., 

167. 

Observations,  additional,  on  Echinoderms, 

568. 
Oculina,  365,  507.  512,  513,  518. 
Oculinacea  512,  536. 
Oculinidffi,  514,  512,  519. 
Ophiacautlia  Pentacrinus,  341. 
Ophiactis.  264.  348. 

arenosa,  266,  330,  341. 

aHperuln,  335. 

Kroyeri,  264,  334,  366,  341. 

Miilleri,  341. 

Orstedii.  266,  264,  330,  341. 

simplex,  266,  264,  330,  .341. 

virescons,  265.  327,  330,  372,  341,  594. 
Ophiarachna,  348.  349. 

macula ta,  574. 
Ophiarthrum,  349. 
Ophidiaster,  287,  285,  348,  577. 

flaccidus.  344. 

ophidianus,  285. 

omithopus.  367. 

porosissimus,  287. 

pyramidatus,  287,  328,  330,  332,  333. 
344,  577,  594. 

suturalis,  285. 

unifasoialis.  285. 
Ophidiasteridae,  344. 
Ophioblenna,  348. 

Antilleusls  342. 
Ophioceramis  Januarii,  343. 


Ophiocnida,  260. 

hispida,  260,  330,  342. 

scabriuscula,  342. 
Ophioeoma,  258,  348. 

lethiops,  258,  327,  329,  330,  341,  594. 

Alexandri,  259,  327.  329,  330,  341,  594. 

echinata,  258,  341. 

piimila.  341. 

Riisoi,  257,  341. 
Ophiocomidaj,  341. 
Ophioderma  Antillanim,  364. 

cinoreum,  367. 

Panamensis,  253. 

variegata,  254. 
Ophioglypha  Liitkenii,  325. 

Sarsii,  593. 

species,  593,  594. 
Opliiolepidae,  842. 
Ophiolepis,  256,  348. 

annulata,  259. 

Atac^imcnsi!*,  335. 

elegans.  367,  342. 

gominata,  261. 

hispida,  260. 

Pacifica,  257. 

paucispina,  342. 

simplex,  266. 

triloba,  259. 

variegata,  256,  330,  342,  593,  594. 
Ophiomastrix,  849. 
Opliiomyxa,  330,  341,  348. 

flaccida,  360,  341. 
Ophiomyxida;,  341. 
Ophiouema  iutricata,  341. 
Opliionephthys  limicola,  341. 
Ophionereis.  259,  348. 

annulata,  259,  328,  330,  342,  594. 

reticulata,  366,  342. 

porrectjv,  342. 

triloba.  259. 

Xautusii,  270,  328,  342,  594. 
Ophiopeza,  348,  349. 
Ophiopholis  Caryi,  326. 

Keunorleyi,  325. 
Ophiophragmus,  270,  348. 

margmatus,  270,  330,  342. 

septu.s,  342. 

Wurdemanni,  342. 
Ophioplocus,  349. 
OpMopsila  Riisei,  341. 
Ophiostigma,  270,  348. 

i'iacanthum,  342. 

tenuo,  270,  330. 
Ophiothela,  269,  348. 

Danse,  572. 

niirahilis,  268,  330,  342,  376,  572,  594. 
Ophiothrix,  278,  348. 

Caribie;!,  342. 

dumoaa.  270,  326,  328,  329,  342,  594. 

lirieata,  342. 

magnifica,  334. 

mirabilis,  268. 

Orstedii.  342. 
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Ophiotbriz  spiculata,  267,  328,  330,  332, 
'333,  342.  594. 

Suensonii,  342. 

violaoea.  267.  342,  346. 
Ophiozona,  257,  348. 

impressa.  342. 

PaciKca,  257,  330,  342. 
Ophiura,  253,  347. 

appressa,  342. 

brevicauda,  342. 

brevispina.  342. 

cinerea,  342,  367. 

Daniana,  254,  329,  342. 

elaps,  342. 

flaccida,  366. 

guttata,  342. 

Januarii,  342. 

Panamensis,  253,  270,  327,  328,  329, 
342,  594. 

paudspinn,  367. 

reticulata,  366. 

rubicunda,  342. 

teres,  253,  327,  328,  329,  342,  594. 

variegata,  254,  329,  342,  376. 

Rp.  nov.,  270,  3H0,  342. 
Ophiuridae,  342. 

Ophiuroidea,  251,  341,  366,  372,  672. 
Greasier,  278,  348. 

Rculeatus,  343. 

armatus,  280,  372. 

Cumingii,  332,  343. 

giKSB,  279,  343,  367. 

occidentalis,  278,  312,  328,  330,  343, 
374,  574. 

reticulatus,  343,  367. 
Oregonian  Province,  337. 

Polyps  of,  559. 
Orinidte,  494. 
OthiliH  crassispina,  368. 
Oulactis,  463.  462,  464. 
•  conciniiata,  463,  566. 

g^Dulifera,  462. 

floBOulifera,  464. 

formosa,  464. 
Oulangia,  533. 

Pachypsammia,  506. 

valida,  506. 
Pachysammia,  506. 
Paita,  Peru,  list  of  Echinoderms  found  at, 

334. 
Palmer,  Dr.  E.,  Polyps  collected  by,  at 

Quaynias,  564 
Palythoa,  362,  495,  497. 
Panama  and  west  coast  of  America,  Notes 

on  the  Echinoderms  of,  25  i. 

list  of  the  Echinoderms  of  ihe  Bay  of, 

329. 
Panamian  and  Caribbean  Faunae,  compnra> 

tive  lists  of  the  Echinoderms  of  the.  341 . 
Panamian  Province,  337. 

Polyps  of,  560. 
Paractis.  477,  482,  491. 

Trans.  Conn.  Acad.,  Vol.  I. 


Paractis  impatiens,  483. 

lineotala,  483. 

nobUis,  491,  562. 

nymphsea,  486. 

rubus.  487. 
Paracyathus.  536,  510,  513. 

caltha,  537,  5G0. 

humilia  538,  563. 

Steamsii,  537,  560. 

Stokesii,  536. 
Paragorgia,  454. 
Paramurioea,  419. 

clathrata,  419. 
Parisis,  572. 
Patiria,  276. 

Chilensis,  334.  335. 

miniata,  324,  326. 

obtusa,  276,  330,  343. 
Pattaliis  mollis,  376. 

PeruvianuB,  335,  376. 
Paulia  horrida,  332,  343. 
Pavonia,  543,  340,  350. 

clivosa,  544,  563. 

gigantea,  543,  563. 
Pectinia,  353. 

Braziliensis,  353. 
Pectinura  maculnta,  574. 
Pedersen,  Capt  J.,  Notice  of  Echinoderms 
collected  at  La  Paz,  Lower  Cal.,  by,  371. 

Polyps  collected  by,  at  La  Paz,  564. 
Podicellaster,  593. 
Pennatula  tenua,  382. 

undulata.  546. 
Pennatulacea,  378. 
Pennatulidir,  381,  546. 
Pentaceros,  574. 

armatns,  280,  372. 

Cumingii,  279. 

occidentalis,  574. 

reticulatus.  367. 
Pentacrinus,  348. 

astcrias,  341. 

caput-mcdusai,  34 1 . 

decora,  841. 

Miillen,  341. 
Peiitacta,  321. 

albida,  325,  326. 

miniata,  325. 

nigricans,  325. 

Panamensis,  321,  .S31,  346. 

pentactes,  321. 

piperata,  326. 

populifera,  326. 

quinquesemita,  326. 

sp.,  335. 
Peruvian  Province,  338. 

Polyps,  566. 
PetalsteV  Colun)bi«e,  272,  330,  343. 
Petricola  pholadiformis,  531. 
Pharia  pyramidatus,  287. 
Phataria  unifascialis.  285. 
PheUia.  489.  466 

itrctica,  490,  559. 

71  Mabcii,  1871. 
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Phellia  inomata,  489,  562. 

Panamensis,  490,  562. 

rubens,  489,  562. 
Phos,  350. 
Phyoogorgia,  413,  484. 

fuoata,  413,  561,  596. 
Phyllacanthup,  349. 
Phyllactinae,  462,  461. 
Phyllactis,  463, 
Phyllangia,  531,  840,  534,  636. 

dispersa,  532,  563,  566. 
Phyllogorgia,  384. 

dilitaia.  362. 
Phyllophorus  lepadifera,  346. 
Phymactia,  475. 

clematis,  475.  566. 

florida,  475,  566. 
Pinnaxodes  hirtipea,  306. 
PlacotrochuB,  535. 
I^agionotuB,  348,  591. 

Africanu8,  569,  571,  592. 

Desorii,  571. 

nobilis,  591. 

pectoralis,  571,  345,  592. 
Plezaura,  413,  386,  416. 

arbuscula,  406. 

aurantiaca.  413. 

dichotoma,  361.  , 

fucosa,  404,  405. 

platyclados,  406. 

reticulata,  405. 

rosea,  406. 

sanguinea,  406. 
PlexaureUa,  361,  413,  416. 

anceps,  362. 

dichotoma,  861. 
PlexauridsB,  413,  386,  418. 
PociUiporrt,  519,  340,  513,  518. 

capitata,  520,  563,  565. 

lacera,  523,  563. 

porosa,  var.,  521,  563. 

pumila,  var.,  522,  563. 

robusta,  var.,  521,  5()3. 
PocUIiporidffi,  518,  514,  512,  596. 
Pocillopora,  see  Pocillipora. 
Pocilloporinffi,  518. 
Polypi,  Brazilian,  352. 
Polypiers  lamelhfera,  500. 
Polyps,  and  Corals,  of  the  west  coast  of 
America,  Review  of  tlie.  377. 

Geographical  distribution  of,  of  the 
west  coast  of  America,  566. 
Pontes.  503,  358,  365. 

Califomica,  504,  564,  562,  565. 

excavata,  504,  562. 

Gaudaloupensis,  858. 

nodulosa,  505,  563,  565. 
Panamensis,  505,  523,  563. 

porosa,  504,  562.  565. 

.««olida,  358,  364. 
PoritidiC  503,  501. 

Portsmouth,  N.  H.,  Auroras  observed  at. 
156. 


Primnoa,  454. 

compressa,  454,  559. 

lepadifera,  454. 

reseda,  454. 
Primnoacese,  418. 
Primnoacees,  418. 
Primnoidaj,  418. 
Psammechmus,  801,  348,  584. 

aciculatus,  344. 

chloroticus,  584. 

pictus,  301,  344,  581. 

variegatus,  369. 
Psammocora,  501. 
Psammogorgia,  414,  413,  405. 

arbuscula,  414,  556,  561. 

Dowii,  var..  415,  417,  661. 

fucosa,  417,  566,  661. 

gracilis,  417,  561. 

pallida,  var.,  415,  561. 

teres,  416,  556,  661,  664. 
Ppilechinus  variegatus,  369. 
Psolus  Silchajnsis,  8 '2 5. 
Pteraster  Dante,  668. 

militaris,  509,  344. 

pulvillus,  569. 
Pterogorgia,  369,  385,  386,  387. 

acerosa,  386. 

bipinnata,  360. 

gracilis,  359,  596. 

ilabellum,  392. 

petechizans,  385. 

sarmeutosa,  385. 
Ptilosarcus,  382. 

Gurneyi,  548,  382,  559.  660. 
Puget  Sound,  list  of  Echinoderms  found  at, 

324. 
P.vcnopodia  helianthoides,  324,  326,  327. 
Pygorhynchus,  315.  348. 

Paciticus,  315,  328,  329,  345,  348. 

Radiata,  Notes  on,  in  the  Museum  of  Yale 

College,  247. 
Register,  Extracts  from  an  Auroral,  kept 
at  New  Haven,  Ct,  by  Francis  Bradley. 
1.S9. 

of  the  Aurora  Borealis  at  New  Haven, 
Ct,  from  March,  1837,  to  Dec,  1853.  9. 
Remai  ks  on  the  Brazilian  Co  al-fauna,  364. 
Uenilla,  378,  340. 
Americana,  380. 
anietliystina,  379,  546,  560. 
Dame.  362,  546. 
patula,  381,  546. 
reniformis,  381,  546. 
violacea,  362,  546. 
Renillidte,  378. 
Review  of  the  Corals  and  Polyps  of  tlie 

west  coiisr  of  Americii,  377. 
Rhipidogorjjia,  340,  384,  385,  386,  387. 
Agasiiizii,  388,  391,  392. 
Englemanni,  393. 
flal)elluni,  385,3  40. 
media.  389. 
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Rhipidogorgia  ventalina,  391. 
Khizocrinu.s  Lofutensis,  341. 
Hhizop8aiiimi:i,  510. 

piilchra,  510.  563. 
Rhizotrochiis.  535. 
RhizoxouiH,  455. 

rost'Ji,  455. 

Thnlastinntha,  455. 
Rhodat.'t  tiia,  460. 

D.visii,  460. 
Rhodactis,  462. 
Rhyiicholami»;ij».  316. 

PaciticHis.  .'j05. 
Rhync<jpyjr»s.  3 1 6. 
Ri»i)rdea.*  4 6 J. 
Ritinphia,  340. 
Ry88ubris.Mi8  nigm,  317. 

Sagartia,  482,  480,  401,  560.  r.62. 

Bradloyi,  584,  562. 

carcinophila,  481.  562. 

crispata,  4*^4,  562. 

FuegiensiH.  480. 

CT08>ei,  485.  486. 

iiiii)atiejis.  483.  667. 

IieK:*onii.  486,  566. 

lineolata,  483,  567. 

nivea,  485,  566. 

nyniphuNi,  4S6,  567. 

I^ananieiisis.  484,  562. 

Peruviana  4'? 6,  566. 

rubiiB,  487,  567. 
3agartiad;e,  477. 
SagartidA",  477. 
SaK»rtinrt.s  477,  466,  491,  403. 
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S-ircopliyta,  458. 
SarcoptiluH  Gumeyi.  3><2,  378. 
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ScutellidH'.  345. 
ScytasU-r,  349. 
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radians,  352. 

stellatii,  352,  364. 
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Sitcha,  list  of  KchincKlonns  found  at,  324. 
Sitcliian  Province,  336. 

Polyps  of,  550. 
Smith,  Jolui  C,  Notices  of  Auroras  at  Sha- 
ron, Conn.,  167. 
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Spatangidte,  345. 
Spatanvtus  pectoralis,  571. 
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Sporadipos  gigas,  347. 
Starfishes,  new,  from  New  Zealand,  247. 
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stellata,  545,  663,  665. 
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stellata,  545. 
Stichaster  aurantiacus,  293,  334,  335. 

striatus,  293. 
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Kefersteinii,  329,  347. 

rigidus,  347. 
Stiles,  Rev.  Ezra,  Notices  of  Auroras,  ex- 
tracted from  the  Meteorological  Journal 
of,  165. 
Stilifera  astericola,  333. 
Stoloniclyi)eus,  314,  348.  350. 

prostratus,  315.  845. 

rotundatus,  314,  329,  331,  346,  860. 
Stolua  gibber,  346. 

oviilum  320  331,  346. 
Stoniphia  Churchia',  460. 
Stylnster,  515. 
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StylasU'rida?,  514,  51.3,  512.  596. 
Stylatnla,  3s2,  34f»,  548. 

elongata.  3H4.  548.  560. 
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Stylophorida*,  514,  513,  519. 
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171. 
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Pacitica,  456. 
S}Tiapta,  325,  340. 

albicans,  326. 

inha-rons,  325. 

lappa,  .346. 

mammillosa.  325. 

rntife»a,  }i71. 

tcnui.s,  325. 
Synaplidte.  346. 
Synaptula  riviijara,  346. 
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Tabulnta,  519. 
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botryoide.si,  333. 
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Tlu'sea,  410. 

exserta,  384. 
ThecMjf,  519. 
Thyone.  370. 
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EXPLANATION    OF    PLATES. 

Plate  TV. 

Figure  1. — Spicula  of  Ilymenogorgia  quercifolia  Edw. ;  lo,  double-spindles;  16,  crescent- 
shaped  or  scaphoid  spicula,— enlarged  1 50  diameter^). 

Figure  2. — Spicula  of  Gorgoaia  g^racUis  Verrill ;  2a,  double-spindles ;  26.  scaphoid  spic- 
ula,— enlarged  IfiO  diameters. 

Figure  3. — A  part  of  a  branch  of  the  same,  natural  size. 

Figure  4. — Spicula  of  Eunicea  humilis  KUw. ;  a,  vspindles  from  ccenenchyma, — enlarged 
60  diameters ;  6,  club-shaped  spicula.— enlarged  100  diameters. 

Figure  5. — Spicula  of  Plexaurella  dichotoma  KoU. ;  5a,  a  cross-shaped  spiculum,  with 
unequal  branches ;  56,  a  cross  with  two  of  the  branches  undeveloped, — en- 
larged 100  diameters. 

Figure  G. — Cross-siiaped  spicula  of  Plexaurella  anceps  f  Koll. ;  6a,  one  of  the  larger 
spindles, — enlarged  100  diamct(trs. 

Figure  7. — Echinast^  craasispina  Verrill;  part  of  ray,  natural  size. 

Figure  8. — Thyone  BraziUenns  Verrill ;  a,  oral  plates,  natural  size. 

Figure  9. — Chriodota  roH/erwm  Stimp. ;  calcareous  wheels  of  the  skin,— enlarged  160 
diameters. 

Figure  10. — Amphiaster  insignis  Verrill;  ray  and  part  of  disk,  natural  size. 

Plate  V. 
AH  the  figures  on  this  plnte  are  from  camera-lucida  drawings  by  the  author. 

Figure  1. — Renilla  amethysHna  V. ;   triquetral  spiculum  from  the  disk, — enlarged  100 

diameters. 
Figure  2. — StykUiUa  gracilis  V. ;  one  of  the  spine-like  spicula,  which  support  the  pin- 

nse,— enlarged  50  diameters. 
Figure  3. — Leptogcrgui  Hora  V. ;  a.  longer  double-spindle ;  6,  stouter  double-spindle, — 

enlarged  200  diameters. 
Figure  4. — L.  Agassizii  V.;  a  and  6.  longer  double-spindles;  c,  stouter  double-spindle, 

—enlarged  200  diameters. 
Figure  5. — L.  Adamaii  V. ;  a  and  6,  longer  double-spindle? ;  c,  stouter  double-spindle, 

— enlarged  200  diameters. 
Figure  6. — L.  diffusa  V. ;  a,  longer  double-spindle;  6,  stouter  double-spindle,— enlarged 

200  diameters. 
Figure  7. — L.  alba  V. ;  a  and  6,  longer  double-spindles ;  c,  stouter  double-spindle,— en- 
larged 200  diameters. 
Fig^ure  8. — L.  pumila  V. ;  a,  longer  douhle-spindle ;  6,  stouter  double-spindle,— enlarged 

200  diameters. 
Figure  9. — L.  rigida  V. ;  a,  longer  donble-spindle ;  6  and  c,  stouter  double-spindles, — 

enlarged  200  diameters. 
Figure  10. — L.  Califomica  V.;  a,  longer  double-spindle;  6,  stouter  double-spindle,—* 

enlarged  200  diameters. 
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Figure  11. — L.flanlisV.;  a  and  &,  longer  double-spindles ;  c,  stouter  double-spindle, — 
enlarged  200  diameters. 

Figure  12. — Ewjorgia  ampla  V.;  a,  longer  double-spindle;  b  and  c,  double-wheels, — 
enliirged  200  diameters. 

Figure  13. — E.  ;i/;7;i7m  V. ;  a,  longer,  and  b,  stouter  double-spindles;  c  and  d,* double- 
wheels, — enlarged  200  diameters. 

Figure  14. — K  Daniana  V. ;  a,  longer,  and  b,  stouter  double-spin- lies;  c  and  d,  double- 
wheels, — enlarged  *200  diaujoters. 

Figure  1.'). — E.  aunuUia^u  V.;  a,  longer,  and  6,  stouter  double-spindles;  c  and  d,  double- 
wheel.**.— enlarged  200  diameters. 

Figure  16. — FkhinoyorgUi  aurnuiiaca  V.;  scale-club, — enlarged  loo  diameters. 

Figure  17. — Pamnuutgorgia  orhuscula  V.;  ry,  spindle  from  tlic  polyp;  6,  irregulnr  spin- 
dle from  the  cti>nenchyma :  r  and  d,  irregular  club-shaped  spicula,— enlai^d 
100  diameters. 

Figure  18. — P.  tnrea  V.;  n,  double-Ri)indle ;  b.  irregular  s^)ut  •-piiidle;  c,  irregular  head, 
— enlarged  100  diameters. 

Figure  19. — P.  graHliaX.-,  a.  spindle;  6,  club-.shaped  spiculum.— enlarged  100  diam- 
eters. 

Figure  20. — Tjtptogt/rgUt  eximia  V.:  longer  doublo-.«*i)indle, — enlarged  200  diameters. 

Figure  21. — L.  Caryi  V.:  a.  longer  double  spindle:  6,  stouter  irregular  doublo-spindie, 
— enlarged  200  diameters. 

Figure  22. — CcUlipodium  Pacijicum  V. ;  a^  b,  r,  branched  spicula  from  the  ccenencliyma, 
— enlarged  100  diameters. 

Figure  23. —  C.  aureum  V.;  a,  b,  c,  branched  spicula  from  the  c<vnenchymu. — enlarged 
100  diameters. 

Plate  VI. 

All  the  figures  on  this  plate  and  the  next  are  copied  from  photographs  made  by  the 
author  and  Mr.  S.  I.  Smith,  and  represent  branches  or  terminal  branchlets  of  natural 
size. 

Figure  1. — Leptogorgia  FUjr<x  V.  Figure  8. — E.  miUtifida  V. 

Figure  2. — L,  eximia  V.  Figure  9. — Psnmmj)gorgia  arbuscula  V. 

Figure  3. — L.  diffusa  V.  Figure  1 0. — P.  grn^lit  V. 

Figure  4. — L.  Adimsii  V.  Figure  11. — Heteroijorgia  verrttrosn  V. 

Figure  5. — L.  rufila  \  .  Figure  12  — Muricea  iendla  V. 

Fig^ire  6. — Eugorgia  ampla  V.  Figun*  \\\. — L.  .squarrasa  V. 

Figure  7. — E.  Daniana  V. 

Plate  Vll. 

Fii:ure  1. — Paamnuygorgia  fibres  Y.  Figure  0. — M.  purpurea  V. 

Figure  2. — Muricea  fruticosa  V.  Figure  7. — M.  tubigera  V. 

Figure  3  ^M.  rolmsta  V.  Figure  8.— J/,  hebes  V. 

Figure  4.— if.  hiapida  V.  F'igure  0.— J/.  aWida  V. 

Figure  5.— if.  acervcUa  V.  Figure  10.— .If.  crasaa  V. 
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Plate  VIII. 

T}ie  figures  on  this  plate  are  all  copied  from  photographs,  enlarged  20  diameters, 
made  by  the  authr)r  from  spiciila  prepared  by  him  from  the  typical  specimens.  Only 
the  principal  forms  of  the  spicula  of  each  species  are  represented,  and  especially  the 
larger  spindles  from  tlie  cells  and  coenenchyma. 

Figure  1. — Muricta  actrvaia  V.  Figrure  9. — M.  robtutn  V. 

Figure  2.—M.  tuhiyna  V.  Figure  10.— if  aUnda  V. 

Figure  3. — .V.  hispida  V.  Figure  11. — M.  hthes  V. 

Figure  4. — M.  squarrosa  V.  Figure  12. — J/,  purpurea  V. 

Figure  5. — Jf.  cntiisa  V.  Figure  13. — Af.  appressa  V. 

Figure  G.— J/,  echivata  Val.  Figure  14.— if.  UneUa  V. 

Figure  7. — M.  austera  V.  Figure  15. — M.farmoaa  V. 

Figure  8. — M.  retusa  V.  Figure  16. — Ileterogorgia  veirveoaa  V. 

Plate  IX. 

All  the  figures  are  copied  from  photographs  made  by  Mr.  S.  I.  Smith. 

Figure  1. —  CcUlipoflium  Facificum  V.,  natural  size. 

Figure  2. — Astrangia  palifera  V.,  from  Ceylon, — enlarged  2  diameters. 

Figure  3. — Phyllanyia  dispersa  V.,  natural  size,  seen  from  above ;  3*,  side  view  of  two 

corallitoR,  natural  size. 
Figure  4. — St^Jianaria  stellaia  V.,  a  small  specimen  viewed  from  above,  showing  the 

mode  of  branching ;  4i^,  some  of  the  cells,  enlarged  2  diameters. 
Figure  5. — Astrangia  concinna  V.,  a  corallite  enlarged  2  diameters. 
Figure  6. — A.  Uaimei  V.,  a  small  cluster  of  corallites,  of  natural  size;  6«,  a  corallite, 

enlarged  2  diamctt^rs. 
Figure  7. — Paronia  gigantm  V..  portion  of  the  surface,  natural  size. 
Figure  8. — P.  clivoaa  V.,  portion  of  the  surface,  natural  size. 
Figure  9. — Paracyathus  caltha  V.,  natural  size;  9*,  calicle,  enlarged  2  diameters. 
Figure  10. —  Ulangia  Bradleyi  V.,  a  calicie,  enlarged  somewhat  less  than  2  diameters. 
Figure  11. — Pteraster  Da/uje  V.,  dorsal  surface;  11*,  lower  surface, — natural  size. 

Plate  X. 

All  the  figures,  except  8  and  9,  are  copied  from  photogniphs  made  by  the  author. 

Figure  1. — Fnngia  ehgans  V.,  upjxT  surface,  natural  hize. 

Figure  2. — Another  siwcinien  of  the  same,  lower  surface,  natural  siw. 

Figure  3. — BaJanophylUa  ekgam  V.,  calicle,  enlarged  2  diameters. 

Figure  \.—  Eacope  occidentalia  V.,  a  section  through  the  center,  showing  the  right  side; 

4",  left  side  of  the  same  section, — natural  size. 
Figure  5. — E.  Californi-a  V.,  right  side,  natural  size. 

Figunj  6. — Another  si)ecimen  of  same,  with  the  spine-*  remaining,  left  side,  natural  size. 
P'igure  7. — Ctypeanter  kstudiuariuif  (Gniy  sp.),  left  side  of  a  section  tlirough  the  median 

line;  7'\  right  side  of  the  sune  section, — naturjil  size. 
Fiorure  8. — Mloporn  CaJifofiiira  V..  on<»  cell,  enlarged  12  diameters. 
Figure  9. —  A.  renusfi  V..  one  c-U.  enlarged  12  dianietera. 
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